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Section 1 Overview

1.1 Features

This LSI includes 1.8 GHz Quad Arm® Cortex®-A55 on-chip FPU, Neon™, L1-caches and L3-cache, 200MHz Arm®
Cortex®-M33 on-chip FPU and DSP-extension, DRP-AI, Mali™-G31 (GE3D), Mali™-C55 (ISP), 1.5 MB of on-chip
SRAM, 2ch GbEthernet MAC, 1ch USB2.0, USB3.2 Gen 2x1, 2-MIPI® CSI-2® camera input interface, 1-MIPI1® DSI®
video output interface, PCle® Gen3 2Lane (EP/RC), various communication interfaces such as xSPI, eMMC™, 12S
(TDM), 13C®, PDM, and security functions.

m CPU B Boot
® On-chip Quad 64-bit Arm® Cortex®-A55 Core processors ® Selectable boot CPU from Cortex®-M33 or Cortex®-A55
Application processing (up to 1.8 GHz)

® 32-hit Arm® Cortex®-M33 processor

Extended-function timers
System management (up to 200 MHz) ® 32-bit general-purpose timer (16 ch.)
® 32-hit CMTW (8 ch.)
B Accelerator engines

® Al accelerator (dynamically reconfigurable processor for Al (DRP-
Al (AI-MAC+DRP)))

Various communication/storage/network

® 3D graphics engine (GE3D) (option) interfaces

® Image signal processor (ISP) (option) ® Ethernet (2 ch.: 10/100/1000 BASE)
® Image scaling unit (1SU) ® USB2.0 (1 ch.: Host/Function)

® Video codec unit (VCD) ® USB3.2 Gen2 x 1 (1 ch.: Host-only)

® PCle Gen3 (1, 2 lanes x 1 pair)

® MIPI CSI-2 (2 ch.: 1, 2, or 4 lanes)

® MIPI DSI (1 ch.: 1, 2, or 4 lanes)

® CAN/CANFD (compliant with 1S011898-1) (6 ch.)
® SCI (10 ch.: UART/SPI/12C-host)

B On-chip SRAM and external memory

interfaces
® On-chip shared SRAM (1.5-Mbyte on-chip SRAM with ECC)

® External DDR memory interface

® SPI (3ch.)
1-channel memory controller for LPDDR4-3200 or LPDDR4X-
3200 with a 32-bit bus width ¢ 12€@Bch)
® xSPI interface ® 13C(Lch)
® SDHI (eMMC/SD (1-, 4-, 8-bit bus width) supported)
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RZ/\V2N Group Section 1 Overview

B Audio B Analog/Digital converter (ADC) and sensors
® Asynchronous sampling rate converter unit (SCU) (up to 192 kHz) ® 2.5 Msps 12-bit ADC (24 ch.)
® DMAC for Audio (ADMAC) is available to transfer audio formats ® |Internal temperature sensors (2 ch.)

of 12S with SCU.
® Flexible audio clock generator (ADG) for audio functions.

® |2S (TDM) input/output interfaces (half-duplex 10 ch.; full-duplex W Security
5ch.) ® Hardware cryptographic engine (option)
® SPDIF input/output interfaces (3 ch.)

® Pulse density modulation (PDM) input interfaces (6 ch.)

Interfaces

LPDDR4/4X W/ECC
32-bits x 1 (12.8 GB/s x 1)

Arm Debugger

Arm TrustZone Cortex-A55 Cortex-M33
Quad 1.8 GHz 200 MHz

L1: (1 = 32 KB + D = 32 KB)/core FPU
B DSP extension

XSPI (4, 8-bit DTR)

Interrupt Controller
PLL / SSCG
Standby
DMAC 80ch

Event Link Controller

SDIO + eMMC x 1ch
SDIO x 2ch

USB3.2 (Gen2 x 1)
Host x 1ch

Internal Shared Memory

Timers

GPT x 16¢ch Al Accelerator

USB2.0
Host / Func. x 1ch

GbEthernet x 2ch
PCle Gen3

2 lanes x 1

RTC DRP-Al

GTM (32 bits x 8ch)

IRQ x 16ch
CMTW (32 bits x 8ch) Video & Graphics I3CNMI1 -
x 1c
WDT x 4ch GPU [Mali-G31] (option) ISP [Mali-C55] (option) 12C x 9ch
Camera IN: MIPI CSI-2 4 lanes x 2 H.264/265 Enc./Dec. SCIF x 1ch
" . - RSCI (UART/sPIii2Chost) X 10ch
Display OUT: MIPI DSI 4 lanes x 1 Image Scaling Unit RSPI x 3ch
CAN-FD x 6ch

SSI (12S) TDM x 10ch

. . GPIO x 86 ports
e Security IP (Option)

SCU / ADMAC Secure Boot Device Unique ID
ADG Crypto Engine JTAG Disable
PDM (input) x 6¢ch TRNG OTP 32-Kbits

Analog

12-bit 2.5-Msps ADC x 24ch
Temp. Sensor x 2ch

Figure 1.1-1  Diagram of Functional Overview
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1.2  Product Lineup

Table 1.2-1 Product Lineup

Group Name Part Number GE3D Security ISP

RZ/V2N RZ/V2N R9A09G056N41GBG N/A N/A N/A
RYA09G056N42GBG Available (Mali-G31)
R9A09G056N45GBG N/A Available
RYA09G056N46GBG Available (Mali-G31)

RZ/V2NP RYA09G056N43GBG N/A N/A Available (Mali-C55)

RYA09G056N44GBG Available (Mali-G31)
R9A09G056N47GBG N/A Available
R9A09G056N48GBG Available (Mali-G31)

Note: “#ACX” or “#BCx” is added to the end of part numbers. “#ACXx” is packaged in the individual tray, and “#BCx” is packaged in the

full carton.

Note: The products with #ACO or #BCO in the part number have the following restrictions.
— Controlling MIPI LCDs with the Display Command Set over MIPI DSl is not supported.

1.3 Functions

The following tables list the functions of this LSI.

Table 1.3-1 CPU

Item

Description

Application Processor
Cortex-A55
(CA55)

® Arm Cortex-A55 Quad Core 1.8 GHz with 0.9 V, 1.1 GHz with 0.8 V

® |1 I-cache 32 Kbytes (with parity) and D-cache 32 Kbytes (with ECC) per core
® | 2 cache: 0 Kbyte

® | 3 cache: 1 Mbyte (with ECC)*!

® MMU supported

® Neon™ and FPU supported

® Cryptographic extension supported (for security-supported products only)

® Armv8-A architecture

System Manager
Cortex-M33
(CM33)

® Arm Cortex-M33 processor 200 MHz
® FPU supported

® DSP extension supported

® Security extension supported

® Armv8-M architecture

Debug Interface

Arm® CoreSight® architecture

JTAG and SWD interfaces supported

ETF: Total of 52 Kbytes for program flow tracing
JTAG disabling supported (option)

Boundary Scan

® Boundary scan based on IEEE 1149.1 via the JTAG interface is supported.
® Note that some module pins are not available on this boundary scan.

Note 1. The maximum operating frequency of the L3 cache is 1.26 GHz.
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Table 1.3-2  Accelerator Engines

Item Description

Al accelerator
(DRP-AI)

® DRP-AI (AI-MAC + DRP)
® Up to 4 dense TOPS
® Up to 15 sparse TOPS

3D Graphics Engine
(GE3D)
(option)

® Arm Mali-G31

® One single-pixel shader core

® 8-Kbyte L2 cache

® OpenGL ES™ 1.1, 2.0, and 3.2 supported
® OpenCL 2.0 full profile supported

Image Signal Processor
Unit

(ISP)

(option*)

*RZ/V2NP only

® Arm Mali-C55
® 1 unit, supporting 4K
® Maximum pixel rate: 630 Mpixels/s
® Supports the functions below:
— Black level correction
— WB gain
— Defect pixel correction
— Color correction
— Gamma correction
— Edge enhancement and sharpness filter
— Down-scaling and cropping
— Dynamic range correction
— 2-exprosure HDR
— Shading correction
® Supports input formats: RAWS, 10, 12, 14, 16, 20
Supports output formats: YUV422, YUV420, RGB

Image Scaling Unit
(ISV)

Scaling down function with bilinear interpolation

Input image size (max): 4096 x 4096

Output image size (max): 4096 x 4096

Supported color format: RGB/ARGB, YCbCr/YUV, RAW (Grayscale)

Video Codec Unit
(VCD)

H.264/H.265 codec module
Support for encoding and decoding

— H.264/AVC
(High Profile, level 4.2; Main Profile, level 4.2; Baseline Profile, level 4.2)

— H.265/HEVC (Main Profile, level 5)
® Maximum size

— (H.264)
1920 x 1080 x 60 fps*!

— (H.265)
3840 x 2160p x 30 fps*!

® |-/P-slice supported for H.264/H.265 encoding and decoding

Note 1. Maximum frame rate for this size. The number of streams can be defined within this specification by software.
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Table 1.3-3 On-chip SRAM and External Memory Interfaces

Item Description

System RAM ® 1.5 Mbytes (with ECC)

1 channel
Support for LPDDR4-3200 and LPDDR4X-3200
Bus width: 32-bits

External Bus Controller °
[ ]
[ ]
® |nline ECC (16 ECC regions) supported (support for error detection interrupts)
[ ]
[ ]
[ ]

for LPDDR4/4X SDRAM
(DDR)

Memory size: Up to 8 Ghytes
Auto-refresh, self-refresh, and IO retention supported
Memory access protection for secure regions using TZC-400 (Arm® TrustZone® supported)

xSPI Controller 1 channel (2 chip select signals)
(xSPI) ® Compliant with the xSPI protocol
® Protocol mode
1, 4, or 8 pins with SDR or DDR (1S-1S-1S, 4S-4D-4D, 8D-8D-8D)*!
2 or 4 pins with SDR (1S-2S-2S, 2S-2S-2S, 1S-4S-4S, 4S-4S-4S)
® Support for XiP mode
Support for up to 256-Mbyte address space (support for up to 128M bytes per channel address space
in boot sequence)

SD Card Host Interface/
Multimedia Card Interface
(SD/MMC)

® 3 channels

® Channel O supports SDHI and e-MMC.

® Channels 1 and 2 support SDHI.

® SD memory I/O card interface (1-bit or 4-bit SD bus)

® SD, SDHC and SDXC SD memory card access supported
® Compliant with SD specification version 3.01

® Default, high-speed, UHS-I/SDR50, SDR104 and DDR50 transfer modes supported
® Error check function: CRC7 (command), CRC16 (data)

® Support for card detection and write protection

® MMC interface (1-bit, 4-bit, or 8-bit MMC bus)

® o-MMC device access supported

® Compliant with eMMC 4.51

® High-speed, HS200 and HS-DDR transfer modes supported

Note 1. DDR access without XSPI0_DS is not supported for 4S-4D-4D and 8D-8D-8D.

Table 1.3-4 Boot

Item Description
Boot ® Boot CPU selectable as CA55 and CM33
® CM33 boot

— Boot mode 2: Booting from a serial flash memory connected to the xSPI bus space
— Boot mode 3: Booting from SCIF download

® CAS55 boot
— Boot mode 0: Booting from eSD
— Boot mode 1: Booting from eMMC
— Boot mode 2: Booting from a serial flash memory connected to the xSPI bus space
— Boot mode 3: Booting from SCIF download

Note: 1.8 V or 3.3 V selectable for eMMC and xSPI interfaces.
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Table 1.3-5 System, Data Transfer, Enhanced Interrupt Controller Unit, Clock Functions
Item Description
Direct Memory Access ® 80 channels

Controller
(DMAC)

Transfer modes: Single transfer mode and block transfer mode
LINK mode (DMA transfer under descriptor control) supported
Transfer size: 1, 2, 4, 8, 16, 32, 64, or 128 bytes

Transfer request: Software trigger, external DMA requests (DREQ) and interrupt requests from
peripheral functions

A specific DMA transfer interval can be specified to adjust the bus occupancy.

Clock Pulse Generator
(CPG)

Generates the clocks from an external clock or external resonator (24 MHz).
— Maximum CA55 clock: 1.8 GHz (0.9 V), 1.1GHz (0.8 V)
— Maximum CM33 clock: 200 MHz
— Maximum DDR clock: 800 MHz (LPDDR4/4X-3200)
— Maximum GE3D clock: 630 MHz
— Maximum ISP clock: 630 MHz
— Maximum H.264/H.265 clock: 400 MHz
— Maximum system bus clock: 400 MHz
SSC (spread spectrum clock) supported

Interrupt Controller
(GIC)

Arm® CoreLink® generic interrupt controller (GIC-600) for CA55

32 priority levels available

Nested vectored interrupt controller (NVIC) for CM33

External Interrupt pins (NMI, IRQO to IRQ15, and TINTO to TINT31)
On-chip peripheral Interrupts: Priority level set for each module

Event Link Controller
(ELC)

Up to 461 event signals can be interlinked with the operation of modules.
In particular, the operation of timer modules can be started by input event signals.
Event-linked operation of signals of 16 port pins,P60 to 67 and P80 to 87, is to be possible.

Error Controller

Error events from CPU and peripherals are captured and merged to interrupt with mask for CA55 and
CM33 respectively.

System reset can be generated by error events.

Message Handling Unit
(MHU)

Message handling function between each core of CA55 and CM33
Assert interrupts to inform messages and responses from/to every core

RO1DS0466EJ0120 Rev.1.20

Sep 5, 2025
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Table 1.3-6 Various Communication/Storage/Network Interfaces (1/3)

Item Description

USB3.2 Host ® 1 channel

(USB3) ® Compliant with USB3.2 Gen2 x 1
® Maximum rate: 10 Gbps
® Support for control, bulk, interrupt, and isochronous transfer
® |nternal dedicated DMA

USB2.0 Host/Function
(USB2)

® 1 channel (Host/Function)

® Compliant with USB2.0

® Support for On-The-Go (OTG) functionality (ch. O only)

® Support for control, bulk, interrupt, and isochronous transfer
® |nternal dedicated DMA

PCle Express® 3.0
(PCIE)

PCle Gen3
Root complex or Endpoint selectable
Lane configuration selectable from below:

— 1lor2lanes x 1 channel

MIPI CSI-2 Interface

with camera image
processing

(CRU)

2 channels
Number of lanes: 1, 2, or 4 lanes per channel
Maximum bandwidth: 2.1 Gbps per lane
Support for the throughput up to 4K RAW12 30 fps
Support for 4 virtual channels selected from VCO to VC15
Support for input data formats:
— YUV422 8 bits or 10 bits
— RGB444, RGB555, RGB565, RGB666, RGB888
— RAWG6, RAW7, RAWS, RAW10, RAW12, RAW14, RAW16, RAW20
— YUV420 8-bits or 10-bits (image processing not supported)

Legacy YUV420 8-bits (image processing not supported)

YUV420 8-bits or 10-bits (chroma shifted pixel sampling) (image processing not supported)
User defined byte-based data

® The other formats from the MIPI CSI-2 interface can also be output without image processing.
Generic long packet data types 1 to 4
User defined 8-bit data types 1 to 8

MIPI DSI Interface
with LCD controller
(LCDC)**

1 channel

Number of lanes: 1, 2, or 4 lanes

Support for the throughput up to 1920 x 1200 RGB888 60 fps

Support for the throughput up to 1280 x 1024 RGB888 120 fps

Maximum bandwidth: 1.5 Gbps per lane

Support for 2-plane blending (with the ability to blend 2 differently sized images)

Support for image processing:
— Dither processing (RGB666)
— Clipping
— RGB gamma correction LUT
® Support for input data formats:
— RGB565, RGB666, RGB888
— ARGB1555, ARGB4444, ARGB8888
— YUV (YcbCr) 444 8-bits, YUV (YcbCr) 422 8-bits, YUV (YcbCr) 420 8-bits
® Support for output data formats:
— RGB666, RGB888

Note 1.  The products with #ACO or #BCO in the part number have the following restrictions.
— Controlling MIPI LCDs with the Display Command Set over MIPI DSl is not supported.
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Table 1.3-6

Various Communication/Storage/Network Interfaces (2/3)

Item

Description

Gigabit Ethernet Interface
(GBETH)

2 channels

Compliant with IEEE802.3

Compliant with IEEE802.1Qav, IEEE802.1Qat, and IEEE802.1AS

Compliant with IEEE1588-2008 with nano second timer in ch. 0 (main) and ch. 1 (sub)
Support for 10BASE, 100BASE, and 1000BASE

Support for full duplex and half duplex

Support for RGMII and Ml Interfaces

CANFD Interface
(CANFD)

6 channels
CAN-FD ISO 11898-1 (2015) compliant
Support for up to 8 MHz with payload transfer
Message buffer
— 64 transmit message buffers per channel
— 256 shared buffers for RXMB and FIFO buffers per channel

13C Bus Interface
(13C)

1 channel
Support for 1.2 V and 1.8 V
Master or Slave mode selectable
Support for the multi-master
Compliant with MIPI I3C v1.0 and 13C Basic v1.0
The following functions are not supported:
— Bridge device (13C v1.0 and 13C Basic v1.0)
— Asynchronous timing control async mode 2 & 3 (I3C v1.0)
Support for DMAC and event linking

12C Bus Interface
(RIIC)

9 channels

Master or Slave mode selectable

Support for the multi-master

Support for Standard mode (100 kHz), Fast mode (400 kHz), and Fast mode+ (1 MHz)
Support for DMAC and event linking

Renesas Serial
Communication Interface

(RSCI)

10 channels
6 communication modes
— Asynchronous interfaces
— 8-bit clock synchronous interface

Simple IIC (host-only)

Simple SPI (with one chip select signal)

— Smart card interface

Simple LIN (expanded SCIX mode)

32-stage FIFO registers for transmission and reception
Clock source selectable from among four internal clock signals
Bit rate specifiable with the on-chip baud rate generator
Full-duplex and half-duplex communications

Data length: 7 to 9 bits

Bit-rate modulation

Double speed mode

Loopback function to enable self-diagnosis

Support for DMAC and event linking

Support for CRC calculation by the CRC unit

RO1DS0466EJ0120 Rev.1.20
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Table 1.3-6 Various Communication/Storage/Network Interfaces (3/3)

Item

Description

Renesas Serial Peripheral
Interface

(RSPI)

3 channels

SPI transfer facility

The MOSI (master out slave in), MISO (master in slave out), SSL (slave select, 4 channels available),
and RSPCK (SPI clock) signals enable serial transfer through SPI operation (four lines).

The MOSI, MISO, and RSPCK signals enable clock-synchronous operation (three lines).

Capable of handling serial transfer as a master or slave.

Data formats

Switching between MSB first and LSB first

The number of bits in each transfer can be changed to any number of bits from 8 to 16, or 20, 24, or 32
bits.

32-bit x 16-stage buffers for transmission and reception.

Up to four frames can be transmitted or received in a single transfer operation (with each frame having
up to 32 bits).

Buffered structure

Independent 16 stages and channels for MOSI and MISO

Double buffers for both transmission and reception

RSPCK can be stopped automatically with the reception buffer full for master reception.
Support for DMAC and event link
Support for CRC calculation by the CRC unit

CRC Calculator
(CRC)

® 1 channel
® CRC code generation for arbitrary amounts of data in 8-, 16-, or 32-bit units

Select any of four generating polynomials:
— X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1 (CRC-32)

— X324+X28+X27+X26+X25+X23+X22 +X20+X19+X18+X14+X13+X11+X10+X9+X8+X6+1 (CRC-
32C)

— X16+X15+X2+1(CRC-16)

— X16+X12+X5+1 (CRC-CCITT)
X8+X2+X+1 (CRC-8)

Support for RSCI and RSPI interfaces

Serial Communication ® 1 channel
Interface with FIFO ® Asynchronous mode
(SCIF) ® Simultaneous transmission and reception (full-duplex communication) supported
® Dedicated baud-rate generator
® Separate 16-byte FIFO registers for transmission and reception
RO1DS0466EJ0120 Rev.1.20 RENESAS Page 9 of 137
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Table 1.3-7

Extended-Function Timers

Item

Description

General-Purpose Timer
(GPT)

® 32 bits x 16 channels

® Counting up or down (sawtooth-wave), counting up and down (triangle-wave) selectable for all channels
® 2 input/output pins per channel

® 2 output compare/input capture registers per channel

® For the 2 output compare/input capture registers of each channel, 4 registers are provided as buffer
registers and are capable of operating as comparison registers when buffering is not in use.

® |n output compare operation, buffer switching can be at peaks or troughs, enabling the generation of
laterally asymmetrically PWM waveforms.

® Registers for setting up frame intervals on each channel (with capability for generating interrupts on
overflow or underflow)

Enabling synchronized operation of the several counters between 2 units
Modes of synchronized operation (synchronized, or displaced by desired times for phase shifting)
Generation of dead times in PWM operation

Automatic generation of three-phase PWM waveforms incorporating dead times through the
combination of three counters

Starting, clearing, and stopping counters in response to external or internal triggers
Internal trigger sources: Software and compare-match

Generation of triggers for A/D converter conversion

Digital noise filter functions for signals on the input capture and external trigger pins
Event linking by the ELC

Support for phase counting mode

Port Output Enable for
GPT

(POEG)

Controlling the output disable for GPT waveform output
Initiation by input level detection of GTETRG pins
Initiation by an output disable request from GPT

Initiation by detection of oscillation stopping or by software

Compare Match Timer W
(CMTW)

® 32 bits x 8 channels
® Compare-match, input-capture input, and output-comparison output are available (ch. 0 to ch. 3)

® |nterrupt requests can be output in response to compare-match, input-capture, and output-comparison
events

Watchdog Timer

® 4 channels

(WDT) ® A counter underflow can reset the LSI.
General Timer ® 32 bits x 8 channels
(GTM™) ® Two operating modes:

— Interval timer mode
— Free-running comparison mode

Real Time Clock
(RTC)

® A 100-year calendar from 2000 to 2099

® BCD code display

® Clock source is an oscillator dedicated to RTC (32.768-kHz)
® Automatic adjustment function for leap years

® Alarm function

RO1DS0466EJ0120 Rev.1.20
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Table 1.3-8 Audio

Item Description

Sampling Rate Converter 10 channels
Unit Sampling rate: Up t0192 kHz
(SCu) Asynchronous/synchronous sampling rate conversions are available.

Support for resolutions of up to 24 bits
High-sound-quality type (THD + N*! is =132 dB) and general-sound-quality type (THD + N*! is —96 dB)
Automatically generates antialiasing filter coefficients

Four modules support one, two, four, six, or eight channels, and six modules support one or two
channels.

Note 1. Total harmonic distortion plus noise
Audio Clock Generator ® Supplies clock signals to the SSIU, SCU and SPDIF module.

Unit

(ADG)

Direct Access Memory ® Allows transfer of L/R data via I12S

Controller for Audio ® 29 channels

(ADMAC) ® Controls data transfer between the audio modules (SSIU, SCU)

Serial Sound Interface ® 10 channels for half-duplex communication with transmit or receive function
Unit ® 5 channels for full-duplex communication

(SsIU) (full-duplex pairing: ch. 0 & 9,ch.1 & 2,ch.3&4,ch.5&6,ch. 7 & 8)

® Support for 12S, monaural, and TDM audio formats

® Support for master and slave functions

® Generation of programmable word clocks and bit clocks

® Multi-channel formats

® Support for 8, 16, 18, 20, 22, 24, and 32-bit data formats

® Support for WS (word select) signal continuation with which the WS signal is not stopped
® Support for DMAC

SPDIF Interface ® 3 channels

(SPDIF) ® Support for the IEC 60958 standard (stereo and consumer use modes only)
® Sampling frequencies of 32 kHz, 44.1 kHz, and 48 kHz
® Audio word sizes of 16 to 24 bits per sample
® Bi-phase mark encoding
® Double buffered data
® Parity encoded serial data
® Support for DMAC

Pulse Density Modulation ® 6 channels

(PDM) ® Direction: Input
® Sampling rate: 8, 10, 12, 15, 16, 20, 24, 25, 30, 40, or 48 kHz
® Capable of filtering 1-bit digital input data and converting them into 20-bit or 16-bit digital data
® Support for the stereo microphone (L/R sampling by rising/falling clock edge)
® Support for the sound activity detector to wake up CPU from WFI
® Support for DMAC

R0O1DS0466EJ0120 Rev.1.20 RENESAS Page 11 of 137
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Table 1.3-9 12-bit Analog to Digital Converter

Item Description
A/D Converter ® 24 channels
(ADCO) ® Resolution: 12 bits

® |nputrange:0Vto 1.8V
® Conversion rate: 2.5 Msps, 2.0 Msps, 1.0 Msps, 0.5 Msps, 0.25 Msps
® Operation mode: Single scan, continuous scan, group scan
® Condition for starting A/D conversion
— Software trigger
— Asynchronous trigger: External ADTRG trigger supported
— Synchronous trigger: ELC and GPT timers

® |nterrupt sources: A/D scan end, window compare match, compare match/mismatch, data register
overwrite

Table 1.3-10 Internal Sensors

Item Description

Temperature Sensor Unit ~ ® 2 channels for internal temperature
(TSv) ® Includes a 12-bit A/D convertor per unit
® Resolution: 0.0625°C/code

® Rang: -40°C to 125°C

® Precision: +5°C

® Conversion rate: 14.9 ksps

® Operation mode: Single scan

® Condition for starting measurement
— Software trigger

— Synchronous trigger: ELC

® |nterrupt sources: Conversion end, window compare match

Table 1.3-11  Security

Iltem Description
Trusted Secure IP ® Security algorism
(option) — Common key encryption: AES

— Non-common key encryption: RSA, ECC
® Other features
— TRNG (true-random number generator)
— Hash value generation: SHA-1, SHA-224, SHA-256, GHASH
— Support for unique ID

Table 1.3-12  General-Purpose I/O Pins

Item Description

General-purpose 1/O ports @ Multiple I/O pins: 86 pins

(GPIO) ® Selectable: Pulling up or down by register settings
® Selectable: N-ch. open-drain mode, Schmitt mode
® 3.3-V tolerant pins available for use: 75
® 1.8-V tolerant pins available for use: 2

® Selectable |0-voltages for eight power blocks
(7 blocks: 1.8 V or 3.3 V; 1 block: 1.2 V or 1.8 V)

RO1DS0466EJ0120 Rev.1.20 RENESAS Page 12 of 137
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Table 1.3-13  Power Supply Voltage

Item Description

Power supply voltage ® \/DD (core): 0.8 V
® VDD (CA55): 0.8 V or 0.9 V
® VDD (ADC, TSU, OTP): 1.8 V
e VDD (DDR [0): 1.1V, 0.6 V (only 0.6 V: for LPDDR4X)

® VDD (MIPI DPHY): 1.2V, 1.8 V (only 1.8 V: for MIPI CSI-2)
® \/DD (others): 1.8V, 3.3V

Table 1.3-14 Temperature Range

Iltem Description

Junction temperature (Tj) ® —40°C to +125°C

Table 1.3-15 Quality Level

Item Description

Quality level ® |ndustrial usage, etc.

Table 1.3-16 Package

Item Description
Package

® 840-pin FCBGA, 15-mm square, 0.50-mm pitch

RO1DS0466EJ0120 Rev.1.20 RENESAS Page 13 of 137
Sep 5, 2025



RZ/\V2N Group Section 1 Overview

1.4  Block Diagram

Cortex-M33

Cortex-A55 quad core Timer

Cortex-M33

Core 0 Core 1 CMTWO to 3 (4ch)

| 1$ 32KB | | D$ 32KB | 1$ 32KB || D$ 32KB | GTMO to 1 (2ch)

Internal Memory

| Neon || Crypto | | Neon || Crypto | SRAMO 512KB WDTO (Ich)
RTC (1ch
Core 2 Core 3 : SRAML 512KB (1ch)
[ss2ce |[ossaxe |||[szce |[ossece | erete e »
Processing Memory Debug Interface Peripheral
| Neon || Crypto | | Neon || Crypto | GE3D csT RIIC8 (1ch)
DMAC1 DMAC2 [Mali-G31] i| SRAM2
| Shared L3$ 1024KB | (a6ch) | (w6ch) (Optiony |ii| 5128 Py SCIF (Lch)
A . A
MH
t Y e Audio
= PDMO (3ch)
ACPU Bus | DMACO (16ch) 2
(@) PDM1 (3ch)
System S
Al accelerator CPG Analog
PLL/SSCG < ADCO (8ch)
DRP-AI < > PMY ADC1 (8ch)

Gic ADC2 (8ch)

PFC TSUO

Security
Trusted Secure IP

[e)
b=t
o
=

External Memory

\4

External Memory
Camera Interface
SDO (SD/eMMC)
MIPI CSI-2 CRU (%)
a
MIPI CSI-2 CRU o 3 SD1
o [aa]
- 9 = sD2 DMAGCS3 (16¢ch) Peripheral
Image Processing S ) 3G oh)
[ 15P imaii-cs5) (Option) | DMAC4 (16ch)
[Mali ] (Option) Storage and Network RSPI (3ch)
USB30 Timer (%)
i 3 = ReC O
Display Interface 'g CMTW4 to 7 (4ch) foa)
MIPI DSI |<— LCD e UsB20 . GPT (16¢h) 2 System
Controller 8 Host / Function g paveys
< GTM4 to 7 (4ch)
3 -
WDT2to 3 (2ch
FCPVD g 2eh) Network
. GBETH1 CANFD (6ch)
Video Processing 8
2 PCIEO
= R
vCD N
Audio
Isu
ADG
SCu ADMAC > Timer
SRC GTM2 to 3 (2ch)
—— LA N v J—
xternal Memory | 7% O] | [ ZCOoRD) 1 SSIU (10ch) WDT1 (1ch)
v_v v v v SPDIF (3ch) _ |a—
Port1 Port 0 Port 2 Port 3 Port 4
DDR (LPDDRA4/4X) ——— Analog
TSUl
RIICO to 7 (8ch)

Figure 1.4-1  Block Diagram
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RZ/V2N Group

Section 1 Overview

Table 1.4-1 List of Units (1/2)

Unit Name Unit Number Function

ADC ADCO to ADC2 A/D converter

ADG — Audio clock generator

ADMAC — DMAC for audio

CA55 — Arm Cortex-A55

CANFD CANFDO CAN-FD interface

CM33 — Arm Cortex-M33

CMTW CMTWO to CMTW7 Compare match timer

CPG — Clock pulse generator

CRC — CRC operation unit

CRU CRUO, CRU1 Camera data receive unit (MIPI CSI-2 interface)
CST — Debug interface (Arm CoreSight)
DDR DDRO LPDDRA4/4X controller

DMAC DMACO to DMAC4 (each 16 ch.) Direct memory access (DMA) controller
DRP-AI DRPO and AI-MAC Al accelerator

ELC — Event link controller

GBETH GBETHO, GBETH1 Gigabit Ethernet interface

GE3D — 3D graphics engine

GIC — Generic interrupt controller

GPT GPTO, GPT1 (each 8 ch.) General purpose timer

GTM GTMO to GTM7 General timer

GPV — Global programmers view

13C 13CO 13C bus interface

ICU — Interrupt control unit

ISP — Image signal processor

ISU — Image scale unit

LCDC — LCD controller

MHU — Message handling unit

oTP — One time programmable memory
PCIE PCIEO PCle Express 3.0 interface

PCU — Power control unit

PDM PDMO, PDM1 Pulse density modulation (PDM) interface
PFC — Pin function controller

POEG POEGO, POEG1 Port output enable for GPT

PMU — Power management unit

PWC — Power sequence controller

RIIC RIICO to RIIC8 I12C bus interface

RSCI RSCIO0 to RSCI9 Serial communication interface
RSPI RSPI0 to RSPI2 Serial peripheral interface

RTC — Real time clock

SCIF SCIFO Serial communication interface with FIFO
SD SDO to SD2 SD/MMC host interface

Secure IP — Trusted secure IP

RO1DS0466EJ0120 Rev.1.20

Sep 5, 2025
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RZ/V2N Group Section 1 Overview

Table 1.4-2 List of Units (2/2)

Unit Name Unit Number Functional Overview
SRAM SRAMO to SRAM2 SRAM
SRC — Sampling rate controller
SSIU — Serial sound interface unit
SYC — System counter
SYS — System controller
SYSTEM BUS — Internal bus
ACPU Bus — A bus connected to Cortex-A55, DDR memory controllers, SRAM, and
its peripheral units
RCPU Bus — A bus connected to its peripheral units
MCPU Bus — A bus connected to Cortex-M33, SRAM, its peripheral units, and the
system control units
DRP Bus — A bus connected to DRP-Al and DDR memory controllers
Video 0 Bus — A bus connected to image processing units and DDR memory
Video 1 Bus controllers
COM Bus — A bus connected to communication interface units and DDR memory
controllers
TSU TSUO, TSU1 Temperature sensor unit
TZC — CoreLink™ TrustZone Address Space Controller
usB2 usB20 USB2.0 host / function interface
uUsB3 USB30 USB3.2 host interface
VCD — H.265/H.264 multi codec
wWDT WDTO to WDT3 Watchdog timer
xSPI xSPI0 XxSPI controller
RO1DS0466EJ0120 Rev.1.20 RENESAS Page 16 of 137
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RZ/\V2N Group

Section 2 Pin

Section 2 Pin

This section describes the pins of this LSI.

2.1  Pin Assignment

1 2 3 4 5 6 7 8 9 14 | 15| 16 | 17 | 18 21| 22| 23| 24| 25| 26| 27 | 28 | 29
A oom.00s7 [ oo | oo pase f oore.oaso | oore.cs2 | ooro_csmn [* ! oom_ooes | oosn_oaes oo o ooz A
B JRD_ATEST DRO_DQAS R0_CKEBD R_DQET BBW;WBET vum,:wu B
c oom.ores| oom. oot aom o0 o oom som.can | oo oo o oom. o oom. B C
D e e ] e D
E ot | o e e | E
e 2 I F
G psiorox | psionck A G
A perosevans I H
3 B BE= e BE
K i EH
L oS ||
M ewmos | eromoo | ero nor e er | £ o3 M
N N
o e 5
R R
T 1T
U e | Y
MR | e [ weven [ oo [ B 2125 el s vl 25 s Py Vv
W[ [ [ [ T e
v | S o | Y
AA voD18_AWO. useo.ow | vsmaoe | A A
AB o] AB
AC fostoms|rocwone [(REERY m | o [ e | e [ me | e [ ms [ [ s [sormiend] s oo soar | sooms | somens | AC
I e e e e - AEEEE AD
AE | s [ won | oo [ R wu | AE
AF [ s [ o | e Joeiome - HEEEE wn | AF
AG [ | [ - R E AG
AH e BEEEREEREREEEEEEE e B AH
AJ m e o ot o i w s [semnron | sem_ccoon | sro.e | o5 e seL evexra | mooa e x| Al
1 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Figure 2.1-1  Pin Assignment (Top view)
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RZ/V2N Group

Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (1/8)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

Al Vss B1 DDRO_ATEST C1 Vss D1 DSI_DPDATA2

A2 DDRO_DQA11 B2 DDRO_DQA13 Cc2 Vss D2 DSI_DNDATA2

A3 DDRO_DQA14 B3 Vss C3 DDRO_DTEST D3 Vss

A4 DDRO_DMIA1 B4 DDRO_DQA12 C4 DDRO_DQA15 D4 Vss

A5 DDRO_DQA8 B5 Vss c5 DDRO_DQA9 D5 DDRO_DQSAT1

A6 DDRO_DQA7 B6 DDRO_DQA10 Cé6 Vss D6 DDRO_DQSAC1

A7 DDRO_DMIAO B7 Vss C7 DDRO_DQAG6 D7 Vss

A8 DDRO_DQA2 B8 DDRO_DQA5 C8 DDRO_DQA1 D8 DDRO_DQSATO

A9 DDRO_DQAO B9 Vss C9 DDRO_DQA4 D9 DDRO_DQSACO

A10 DDRO_VDDQLP B10 DDRO_DQA3 C10 | Vss D10 | Vss

All DDRO_VDDQLP B11 DDRO_VDDQLP Cl1 DDRO_CAA1 D11 DDRO_CKEAO

Al12 DDRO_CSA1 B12 Vss C12 DDRO_CAA3 D12 DDRO_CAAO

A13 DDRO_CSA0 B13 DDRO_CAA2 C13 Vss D13 DDRO_CAA5

Al4 DDRO_VDDQ B14 Vss C14 DDRO_CKEA1 D14 DDRO_CAA4

Al5 DDRO_VDDQ B15 DDRO_VDDQ Cis DDRO_VDDQ D15 DDRO_CAB1

Al6 DDRO_VDDQ B16 Vss C16 DDRO_CABO D16 DDRO_CAB3

Al7 DDRO_CSBO B17 DDRO_CKEBO C17 Vss D17 DDRO_CABS5

A18 DDRO_CSB1 B18 Vss C18 DDRO_CAB4 D18 DDRO_CAB2

Al19 DDRO_VDDQLP B19 DDRO_VDDQLP C19 Vss D19 DDRO_CKEB1

A20 DDRO_VDDQLP B20 DDRO_DQBO C20 DDRO0O_DQB2 D20 Vss

A21 DDRO_DQB3 B21 Vss C21 DDRO_DQB1 D21 DDRO_DQSBTO

A22 DDRO_DQB4 B22 DDRO_DQB7 C22 DDRO_DQB5 D22 DDRO_DQSBCO

A23 DDRO_DMIBO B23 Vss Cc23 DDRO_DQB6 D23 Vss

A24 DDRO_DQB8 B24 DDRO_DQB10 C24 |DDRO_DQB11 D24 | DDRO_DQSBT1

A25 DDRO_DMIB1 B25 Vss C25 DDRO_DQB15 D25 DDRO_DQSBC1

A26 DDRO_DQB9 B26 DDRO_DQB13 C26 DDRO_DQB12 D26 | Vss

A27 DDRO_DQB14 B27 Vss Cc27 Vss D27 Vss

A28 DDRO_ZN B28 DDRO_RESETN C28 Vss D28 Vss

A29 Vss B29 PCIEO_RSTOUTB C29 USB20_OTGEXICEN D29 Vss
R0O1DS0466EJ0120 Rev.1.20 RENESAS Page 18 of 137
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RZ/V2N Group

Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (2/8)
Ball Ball Ball Ball
Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
El Vss F1 DSI_DPDATAL Gl Vss H1 DSI_DPDATAO
E2 DSI_DPDATA3 F2 DSI_DNDATA1 G2 DSI_DPCLK H2 DSI_DNDATAO
E3 DSI_DNDATA3 F3 Vss G3 DSI_DNCLK H3 Vss
E4 Vss F4 Vss G4 Vss H4 Vss
E5 Vss F5 Vss G5 Vss H5 Vss
E6 Vss F6 Vss G6 Vss H6 DSI_VDDOP8
E7 DSI_VREGOP4V F7 DSI_VDD12 G7 — H7 DSI_VDDOPS8
E8 Vss F8 DSI_VvDD12 G8 DSI_VvDD18 H8 DSI_VDD18
E9 Vss F9 Vss G9 Vss H9 Vss
E10 DDRO_VDDQLP F10 Vss G10 PLVDD_PLLVDO_DSI H10 PLVSS_PLLVDO_DSI
El1 DDRO_VDDQLP F11 Vss G11 PLDVDDO08_PLLVDO_D H11 Vss
SI
E12 Vss F12 Vss G12 Vss H12 Vss
E13 DDRO_CKAT F13 Vss G13 PLDVDDO08_PLLDDRO H13 Vss
E14 DDRO_CKAC F14 Vss Gl4 PLVSS_PLLDDRO H14 PLVDD_PLLDDRO
E15 Vss F15 DDRO_VAA G15 Vss H15 Vss
E16 DDRO_CKBT F16 Vss G16 Vss H16 Vss
E17 DDRO_CKBC F17 Vss G17 Vss H17 PLVDD_PLLCLN_DTY_
DRP
E18 Vss F18 Vss G18 PLDVDDO08_PLLCLN_D H18 PLVSS_PLLCLN_DTY_
TY_DRP DRP
E19 DDRO_VDDQLP F19 Vss G19 PLDVDDO8_PLLETH_G H19 Vss
PU
E20 DDRO_VDDQLP F20 Vss G20 PLVSS_PLLETH_GPU H20 Vss
E21 Vss F21 Vss G21 PLVDD_PLLETH_GPU H21 Vss
E22 Vss F22 Vss G22 Vss H22 Vss
E23 Vss F23 PCIE_VCCO08ALO1 G23 Vss H23 PCIE_VCC18AL01
E24 Vss F24 PCIE_VCCO08ALO1 G24 Vss H24 PCIE_VCC18AL01
E25 Vss F25 Vss G25 PCIE_REFCLKPO H25 Vss
E26 Vss F26 Vss G26 PCIE_REFCLKNO H26 Vss
E27 Vss F27 PCIE_RXDNLO G27 Vss H27 PCIE_RXDNL1
E28 PCIE_TXDNLO F28 PCIE_RXDPLO G28 PCIE_TXDNL1 H28 PCIE_RXDPL1
E29 PCIE_TXDPLO F29 Vss G29 PCIE_TXDPL1 H29 Vss
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RZ/V2N Group

Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (3/8)
Ball Ball Ball Ball
Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
J1 Vss K1 CSI1_DATA1P L1 Vss M1 CSI1_DATAOP
J2 CSI1_DATA2P K2 CSI1_DATA1N L2 CSI1_CLKP M2 CSI1_DATAON
JE CSI1_DATA2N K3 Vss L3 CSI1_CLKN M3 Vss
J4 Vss K4 CSI1_DATA3P L4 Vss M4 Vss
J5 Vss K5 CSI1_DATAS3N L5 Vss M5 Vss
J6 Vss K6 CSI1_MSvDD18 L6 Vss M6 CSI1_MSVDDOP8
J7 Vss K7 CSI1_MSvDD18 L7 Vss M7 CSI1_MSVDDOP8
J8 Vss K8 Vss L8 Vss M8 Vss
J9 VDDO08_DDR K9 VDDO08_OTHERS L9 VDD08_OTHERS M9 Vss
J10 Vss K10 VSS L10 Vss M10 VDDO08_OTHERS
J11 VDDO08_DDR K11 VDDO08_OTHERS L11 VDD08_OTHERS M11 Vss
J12 Vss K12 Vss L12 Vss M12 VDDO08_OTHERS
J13 VDDO08_DDR K13 VDDO08_OTHERS L13 VDD08_OTHERS M13 Vss
J14 Vss K14 Vss L14 Vss M14 VDDO08_OTHERS
J15 VDDO08_DDR K15 VDDO08_OTHERS L15 VDD08_OTHERS M15 Vss
J16 Vss K16 Vss L16 Vss M16 VDDO08_OTHERS
J17 VDDO08_DDR K17 VDDO08_OTHERS L17 VDDO08_OTHERS M17 Vss
J18 Vss K18 Vss L18 Vss M18 VDDO08_OTHERS
J19 VDDO08_DDR K19 VDD08_OTHERS L19 VDDO08_OTHERS M19 Vss
J20 Vss K20 Vss L20 Vss M20 VDDO08_OTHERS
J21 VDD33_PRE18_OTHER K21 VDDO08_OTHERS L21 VDD08_OTHERS M21 Vss
S
J22 VDD33_OTHERS K22 Vss L22 Vss M22 Vss
J23 Vss K23 VDD1833_PRE18_ET L23 VDD1833_ETO M23 Vss
J24 PCIE_VCC18ACMN K24 Vss L24 ETO_RXCTL_RXDV M24 ETO_TXD3
J25 PCIE_VCC18ACMN K25 ETO_RXC_RXCLK L25 ETO_TXC_TXCLK M25 ETO_TXDO
J26 ETO_TXCTL_TXEN K26 ETO_COL L26 Vss M26 ETO_TXD1
J27 Vss K27 ETO_MDC L27 ETO_RXDO M27 ETO_PHY_INTR
J28 Vss K28 ETO_TXER L28 Vss M28 ETO_RXER
J29 ETO_MDIO K29 ETO_TXD2 L29 ETO_CRS M29 | ETO_RXD3
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RZ/V2N Group

Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (4/8)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

N1 Vss P1 CSIO_DATA2P R1 Vss T1 CSIO_DATAOP

N2 CSIO_DATA3P P2 CSIO_DATA2N R2 CSIO_CLKP T2 CSIO_DATAON

N3 CSIO_DATA3N P3 Vss R3 CSIO_CLKN T3 Vss

N4 Vss P4 Vss R4 Vss T4 CSIO_DATALP

N5 Vss P5 Vss R5 Vss T5 CSIO_DATALIN

N6 Vss P6 CSI0_MSVDD18 R6 Vss T6 CSI0_MSVDDOP8

N7 Vss P7 CSI0O_MSVvDD18 R7 Vss T7 CSI0_MSVDDOP8

N8 Vss P8 Vss R8 Vss T8 Vss

N9 Vss P9 VDDO08_OTHERS R9 VDD08_OTHERS T9 Vss

N10 VDDO08_OTHERS P10 Vss R10 Vss T10 VDDO08_OTHERS

N11 Vss P11 VDDO08_OTHERS R11 VDD08_OTHERS T11 Vss

N12 VDDO08_OTHERS P12 Vss R12 Vss T12 VDDO08_OTHERS

N13 Vss P13 VDD08_OTHERS R13 VDD08_OTHERS T13 Vss

N14 VDDO08_OTHERS P14 Vss R14 Vss T14 VDDO08_OTHERS

N15 Vss P15 VDDO08_OTHERS R15 VDD08_OTHERS T15 Vss

N16 VDDO08_OTHERS P16 Vss R16 Vss T16 VDDO09_CA55

N17 Vss P17 VDDO09_CA55 R17 VDDO09_CA55 T17 Vss

N18 VDD08_OTHERS P18 Vss R18 Vss T18 VDDO09_CA55

N19 Vss P19 PLVDD_PLLCA55 R19 PLDVDDO09_PLLCA55 T19 Vss

N20 VDD08_OTHERS P20 PLVSS_PLLCA55 R20 Vss T20 Vss

N21 Vss P21 Vss R21 Vss T21 Vss

N22 Vss P22 Vss R22 USB20_USDVDD T22 USB30_USDVDD

N23 VDD1833_ET1 P23 USB20_USVDD33 R23 USB20_USVDD18 T23 USB30_USVDD18

N24 Vss P24 ET1_RXC_RXCLK R24 ET1_TXD1 T24 Vss

N25 ET1_MDC P25 ET1_TXC_TXCLK R25 ET1_COL T25 ET1_RXD1

N26 ET1_RXCTL_RXDV P26 Vss R26 ET1_TXD3 T26 ET1_RXD3

N27 ET1_TXCTL_TXEN P27 ET1_RXER R27 ET1_CRS T27 ET1_RXDO

N28 ETO_RXD1 P28 Vss R28 ET1_TXDO T28 ET1_TXD2

N29 ETO_RXD2 P29 ET1_MDIO R29 ET1_TXER T29 ET1_PHY_INTR
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RZ/V2N Group

Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (5/8)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

Ul Vss Vi ANI205 wi ANI204 Y1 ADC2_ADAVSS18

U2 Vss V2 ANI200 w2 ANI206 Y2 ADC2_ADAVSS18

U3 Vss V3 ANI202 w3 ANI207 Y3 ADC2_ADAVSS18

U4 Vss V4 ANI203 W4 ADC2_ADAVSS18 Y4 ADC2_ADAVDD18

U5 Vss V5 ANI201 W5 ADC2_ADAVDD18 Y5 Vss

u6 Vss V6 Vss w6 Vss Y6 VDDO08_OTHERS

u7 Vss V7 Vss w7 Vss Y7 VDDO08_OTHERS

us Vss V8 Vss w8 VDD08_OTHERS Y8 VDDO08_OTHERS

U9 Vss V9 VDDO08_OTHERS w9 VDD08_OTHERS Y9 VDDO08_OTHERS

uU10 VDDO08_OTHERS V10 VDDO08_OTHERS w10 VDD08_OTHERS Y10 Vss

Ull Vss V11 VDDO08_OTHERS W11 VDD08_OTHERS Y11l VDD08_AWO

u12 VDDO08_OTHERS V12 Vss W12 Vss Y12 VDD08_AWO

u13 Vss V13 VDDO09_CA55 w13 VDD09_CA55 Y13 VDD08_AWO

u1l4 VDDO08_OTHERS V14 Vss W14 Vss Y14 VDD08_AWO

uU15 Vss V15 VDDO09_CA55 w15 VDDO09_CA55 Y15 VDDO08_AWO

U16 VDDO09_CA55 V16 Vss W16 Vss Y16 VDD08_AWO

u17 Vss V17 VDDO09_CA55 w17 VDDO09_CA55 Y17 VDDO08_AWO

uis VDDO09_CA55 V18 OTPVDD18 w18 VDD08_AWO Y18 VDD08_AWO

u19 Vss V19 Vss W19 PLVDD_PLLCMS33 Y19 PLVSS_PLLCM33

u20 Vss V20 Vss W20 Vss Y20 PLDVDDO08_PLLCM33

u21 USB30_USVPH V21 USB30_USVPTX w21 Vss Y21 Vss

u22 Vss V22 VDD1833_SDO0 w22 VvDD1833_SD1 Y22 VDD1833_SD2

U23 | USB30_USVDD33 V23 | VDD1833_PRE18_SD W23 | Vss Y23 | VDD1833_PRE18_SD2

u24 Vss V24 USB20_OTGID W24 Vss Y24 NC

u25 Vss V25 USB20_VUBUSIN w25 Vss Y25 USB30_TXRTUNE

U26 Vss V26 USB20_TXRTUNE W26 Vss Y26 USB3_USRESREF

u27 Vss Va7 USB20_DM w27 Vss Y27 USB30_RX0M

u28 Vss V28 USB20_DP w28 USB30_TX0OM Y28 USB30_RX0P

U29 ET1_RXD2 V29 Vss w29 USB30_TX0P Y29 Vss
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RZ/V2N Group

Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (6/8)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
AA1 ANI100 AB1 ANI106 AC1 ANI105 AD1 ADC1_ADAVSS18
AA2 ANI102 AB2 ANI103 AC2 ADC1_ADAVSS18 AD2 ADCO_ADAVSS18
AA3 ANI101 AB3 ANI104 AC3 ADC1_ADAVSS18 AD3 ADCO_ADAVSS18
AA4 ANI107 AB4 ADC1_ADAVDD18 AC4 ADC1_ADAVDD18 AD4 ADC1_ADAVSS18
AA5 Vss AB5 Vss ACS5 Vss AD5 P06

AAG VDD08_OTHERS AB6 VDD08_OTHERS AC6 Vss AD6 P04

AAT VDDO08_OTHERS AB7 VDD08_OTHERS AC7 Vss AD7 P12

AA8 VDD08_OTHERS AB8 Vss AC8 Vss AD8 P42

AA9 Vss AB9 Vss AC9 Vss AD9 P46

AA10 | TS1AVDD18 AB10 | TS1DVDDOSA AC10 |Vss AD10 |P51

AA1l |VDD1833_AWO AB11 | Vss AC11 | P52 AD11 | P53

AA12 | VDD1833_OTHERS_A AB12 | Vss AC12 | P67 AD12 (P62

AA13 |VDD1833_OTHERS_B AB13 |VDD1833_PRE18_AWO AC13 | P86 AD13 | P80

AAl14 | VDD1833_OTHERS_C AB14 | Vss AC14 (P71 AD14 (P70

AA15 |[VDD1833_OTHERS_D AB15 | Vss AC15 |P84 AD15 | P82

AA16 |VDD1833_XSPI AB16 | Vss AC16 | P92 AD16 | PA3

AAL17 | Vss AB17 | Vss AC17 | P93 AD17 |PAl1

AA18 | TSOAVDD18 AB18 |[NC AC18 | XSPIO_IO7 AD18 | XSPIO_lO2

AA19 | TSODVDDO8SA AB19 | Vss AC19 [ XSPIO_IO6 AD19 | XSPIO_CSON
AA20 |VDD1218_I3C AB20 | Vss AC20 |BOOTPLLCA_O AD20 |BOOTSELCPU
AA21 |VDD18_PWC AB21 | Vss AC21 |BSCANP AD21 | QRESN

AA22 | VDD1833_JTAG AB22 |VDD1833_PRE18_JTA AC22 |Vss AD22 | MD_BOOT4

G

AA23 | VDD18_AWO AB23 | SDODAT1 AC23 | SDOCMD AD23 | TDI

AA24 | Vss AB24 | SDODATO AC24 | Vss AD24 | SDODAT6

AA25 | Vss AB25 | SDORSTN AC25 | SDODAT7 AD25 | SD1DAT2

AA26 | Vss AB26 | SDODAT2 AC26 | Vss AD26 | SD1CMD

AA27 | Vss AB27 | SDODAT5 AC27 | SDOCLK AD27 |[SDI1CLK

AA28 | USB30_DM AB28 | Vss AC28 | SDODAT3 AD28 | SD1DATO

AA29 | USB30_DP AB29 | Vss AC29 | SDODAT4 AD29 | Vss
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RZ/V2N Group

Section 2 Pin

Table 2.1-1 Ball Numbers and External Pin Names (7/8)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
AE1 ANIO00 AF1 ANIOO01 AG1 ANI004 AH1 ADCO_ADAVSS18
AE2 ANIO02 AF2 ANIO07 AG2 ANIO03 AH2 ADCO_ADAVSS18
AE3 ANIO05 AF3 ANIO06 AG3 ADCO_ADAVSS18 AH3 WDTUDFCA

AE4 ADCO_ADAVDD18 AF4 ADCO_ADAVDD18 AG4 WDTUDFCM AH4 PO7

AES5 PO1 AF5 P00 AG5 Vss AHS5 Vss

AE6 P05 AF6 P14 AG6 P13 AH6 P15

AE7 Vss AF7 P10 AG7 P36 AH7 P30

AE8 P47 AF8 P45 AG8 P34 AH8 P37

AE9 P43 AF9 P35 AG9 Vss AH9 P32

AE10 | P50 AF10 P64 AG10 |P54 AH10 | P33

AE1l | Vss AF11 P65 AG11 | P55 AH11 | P60

AE12 | P66 AF12 P61 AG12 | P56 AH12 (P63

AE13 | P75 AF13 | P85 AG13 | Vss AH13 | P72

AE14 | P74 AF14 P77 AGl4 (P76 AH14 | P81

AE15 | Vss AF15 PA7 AG15 |PA6 AH15 | PA5

AE16 | PAO AF16 PA2 AG16 | P97 AH16 | PA4

AEl17 | P91 AF17 P96 AG17 |Vss AH17 | P90

AE18 | XSPIO_lO4 AF18 | XSPIO_RESETON AG18 | XSPIO_IO1 AH18 | XSPIO_RSTOON
AE19 | Vss AF19 | XSPIO_DS AG19 [ XSPIO_IO3 AH19 [ XSPIO_CKN
AE20 | BOOTPLLCA_1 AF20 | MD_BOOT1 AG20 |MD_BOOT2 AH20 | XSPIO_IOO0

AE21 | QBYPASS AF21 NC AG21 | MD_BOOTO AH21 | P21

AE22 | NMI AF22 MD_BOOT3 AG22 |Vss AH22 |[NC

AE23 | TDO AF23 PWEN2 AG23 | PWENO AH23 | PWEN1

AE24 | TCK_SWCLK AF24 | Vss AG24 | TMS_SWDIO AH24 | TRSTN

AE25 | PBO AF25 | PB4 AG25 |PB1 AH25 | Vss

AE26 | SD1DAT1 AF26 | Vss AG26 |PB2 AH26 | Vss

AE27 | SD1DAT3 AF27 PB5 AG27 |PB3 AH27 | Vss

AE28 | Vss AF28 | Vss AG28 | Vss AH28 | Vss

AE29 | QXTAL AF29 | QEXTAL AG29 [ RTXOUT AH29 | RTXIN
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RZ/V2N Group

Section 2 Pin

Table 2.1-1

Ball Numbers and External Pin Names (8/8)

Ball

Num. | External Pin Name

AJl Vss

AJ2 SCIF_TXD

AJ3 SCIF_RXD

Al4 P02
AJ5 P03
AJ6 P11
AJ7 P31
AJ8 P44
AJ9 P41
AJ10 | P40
AJ11 | P57
AJ12 | P87
AJ13 | P83
AJ14 | P73
AJ15 | P94
AJ16 | P95

AJ17 | XSPIO_INTON

AJ18 | XSPIO_ECSON

AJ19 | XSPIO_CKP

AJ20 | XSPIO_IO5

AJ21 | P20

AJ22 MD_CLKS

AJ23 | QRESN_SEL

AJ24 | Vss

AJ25 | EMXTAL

AJ26 EMEXTAL

AJ27 | AUDIO_XTAL

AJ28 | AUDIO_EXTAL

AJ29 | Vss

Note: NC pins should be open.
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RZ/V2N Group Section 2 Pin

2.2 External Pins

2.2.1 List of External Pins

Table 2.2-1 List of External Pins (1/12)

Voltage
Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
QXTAL Output 1.8 VDD18_AWO Hi-Z 1.8-v OSC Open for CLKIN into QEXTAL or
always in use for the crystal
resonator
QEXTAL Input 1.8 VDD18_AWO — 1.8-VOSC Always in use
EMXTAL Output 1.8 VDD18_AWO Hi-Z 1.8-v OSC Open
EMEXTAL Input 1.8 VDD18_AWO — 1.8-v OSC Vss
RTXOUT Output 1.8 VDD18_AWO Hi-Z 1.8-v OSC Open
RTXIN Input 1.8 VDD18_AWO — 1.8-VOSC Vss
AUDIO_XTAL Output 1.8 VDD18_AWO Hi-Z 1.8-V OSC Open
AUDIO_EXTAL Input 1.8 VDD18_AWO — 1.8-VOSC Vss
BOOTSELCPU Input 1.8 VDD18_PWC Pull down*? 1.8-VI/O Always in use
BOOTPLLCA 1 Input 1.8 VDD18_PWC Pull up*? 1.8-VI/O Always in use
BOOTPLLCA_O Input 1.8 VDD18_PWC Pull down*? 1.8-VI/O Always in use
MD_BOOT4 Input 1.8 VDD18_PWC Pull down*? 1.8-VI/O Always in use
MD_BOOT3 Input 1.8 VDD18_PWC Pull down*? 1.8-VI/O Always in use
MD_BOOT2 Input 1.8 VDD18_PWC Pull up*? 1.8-VI/O Always in use
MD_BOOT1 Input 1.8 VDD18_PWC Pull up*? 1.8-VI/O Always in use
MD_BOOTO Input 1.8 VDD18_PWC Pull down*? 1.8-VI/O Always in use
MD_CLKS Input 1.8 VvDD18_PWC Pull up*? 1.8-VI/O Open
QRESN Input 1.8 VvDD18_PWC — 1.8-V1I/O Always in use
NMI Input 1.8 VvDD18_PWC — 1.8-V1/O Pull down
QBYPASS Input 1.8 VvDD18_PWC Pull down*? 1.8-V1/O Open
BSCANP Input 1.8 VDD18_PWC Pull down*? 1.8-VI/O Open
QRESNSEL Input 1.8 VDD18_PWC — 1.8-VI/O Pull down
PWENO Output 1.8 VDD18_PWC Low 1.8-VI/O Open
PWEN1 Output 1.8 vVDD18_PWC Low 1.8-VI/O Open
PWEN2 Output 1.8 vVDD18_PWC Low 1.8-VI/O Open
TMS_SWDIO Input / Output 1.8/3.3 VDD1833_JTAG Hi-Z 3.3/1.8-V Pull up
switching 1/0
(type 1)
TCK_SWCLK Input 1.8/3.3 VDD1833_JTAG — 3.3/1.8-V Pull up or pull down
switching 1/0
(type 1)
TDO Output 1.8/3.3 VDD1833_JTAG  Hi-Z*® 3.3/1.8-V Open
switching I/O
(type 1)
TDI Input 1.8/3.3 VDD1833_JTAG — 3.3/1.8-V Pull up or pull down
switching I/O0
(type 1)
TRSTN Input 1.8/3.3 VDD1833_JTAG — 3.3/1.8-V Pull down
switching 1/0O
(type 1)
VDD1833_JTAG — 1.8/3.3 — — — Open*¢
VDD1833_PRE18_JTAG — 1.8 — — — Open*®
WDTUDFCM Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching 1/O
(type 1)
WDTUDFCA Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching 1/0
(type 1)
SCIF_RXD Input 1.8/3.3 VDD1833_ AWO — 3.3/1.8-V Pull up
switching I/O
(type 1)
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RZ/V2N Group

Section 2 Pin

Table 2.2-1 List of External Pins (2/12)
Voltage
Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
SCIF_TXD Output 1.8/3.3 VDD1833_AWO  Hi-Z 3.3/1.8-V Open
switching I/O
(type 1)
ANIN0O to ANIn0O7 Input 1.8 ADCn_ADAVDD18 — ADC I/O Open
(n=0to2) (n=0to2)
ADCn_ADAVDD18 — 1.8 — — — Always in use
(n=0to2)
ADCn_ADAVSS18 — — — — — Always in use
(n=0to 2)
XSPIO_CKP Output 1.8/3.3  VDD1833_XSPI  Hi-Z 3.3/1.8-V Open
switching I/O
(type 3)
XSPIO_CKN Output 1.8/3.3 VDD1833_XSPI Hi-Z 3.3/1.8-V Open
switching I/O
(type 3)
XSPI0_CSON Output 1.8/3.3 VDD1833_XSPI Hi-z 3.3/1.8-V Open
switching 1/0
(type 1)
XSPIO_DS Input / Output 1.8/3.3 VDD1833_XSPI Hi-Z 3.3/1.8-V Pull up or pull down
switching /O
(type 3)
XSPIO_IO0to 7 Input / Output 1.8/3.3 VDD1833_XSPI Hi-Z 3.3/1.8-V Pull up or pull down
switching I/O
(type 3)
XSPIO_RESETON Output 1.8/3.3 VDD1833_XSPI Hi-Z 3.3/1.8-V Open
switching I/O
(type 1)
XSPIO_RSTOON Input 1.8/3.3 VDD1833_XSPI — 3.3/1.8-V Pull down
switching 1/O
(type 1)
XSPIO_INTON Input 1.8/3.3 VDD1833_XSPI — 3.3/1.8-V Pull down
switching 1/O
(type 1)
XSPI0O_ECSON Input 1.8/3.3 VDD1833_XSPI — 3.3/1.8-V Pull down
switching I/O
(type 1)
VDD1833_XSPI — 1.8/3.3 — — — Open*®
SDOCLK Output 1.8/3.3 VDD1833_SD0 Low 3.3/1.8-V Open
switching I/O
(type 3)
SDOCMD Input / Output 1.8/3.3 VvDD1833_SD0 Hi-z 3.3/1.8-V Pull up or pull down
switching 1/O
(type 3)
SDODATO to 7 Input / Output 1.8/3.3 VDD1833_SD0 Hi-Z 3.3/1.8-V Pull up or pull down
switching /O
(type 3)
SDORSTN Output 1.8/3.3 VDD1833_SDO0 Low 3.3/1.8-V Open
switching I/O
(type 3)
VDD1833_SD0 — 1.8/3.3 — — — Open*®
VDD1833_PRE18_SD — 1.8 — — — Open*®
SD1CLK Output 1.8/3.3 VvDD1833_SD1 Low 3.3/1.8-V Open
switching I/O
(type 3)
SD1CMD Input / Output 1.8/3.3 VDD1833_SD1 Hi-Z 3.3/1.8-V Pull up or pull down
switching I/O
(type 3)
SD1DATO to 3 Input / Output 1.8/3.3 VvDD1833_SD1 Hi-z 3.3/1.8-V Pull up or pull down
switching 1/O
(type 3)
VDD1833_SD1 — 1.8/3.3 — — — Open*®
VDD1833_SD2 — 1.8/3.3 — — — Open
VDD1833_PRE18_SD2 — 1.8 — — — Open
USB20_DP Input / Output 3.3 USB20_USVDD33 Low USB2 PHY Open
USB20_DM Input / Output 3.3 USB20_USVDD33 Low USB2 PHY Open
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RZ/V2N Group

Section 2 Pin

Table 2.2-1 List of External Pins (3/12)
Voltage

Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
USB20_OTGID Input 1.8 USB20_USVDD18 Hi-Z USB2 PHY  Open
USB20_VUBUSIN*1! Input 3.3+ USB20_USVDD33 Hi-Z USB2 PHY  Open
USB20_OTGEXICEN Output 3.3 VDD33_OTHERS High 3.3-V1/O Open
USB20_TXRTUNE — — — — USB2 PHY Open
USB20_USVDD33 — 3.3 — —_ — Vss
USB20_USVDD18 — 1.8 — — — Vss
USB20_USDVDD** — 0.8 — — — Vss
USB30_DP Input / Output 3.3 USB30_USVDD33 Low USB2 PHY Open
USB30_DM Input / Output 3.3 USB30_USVDD33 Low USB2 PHY Open
USB30_RXO0M Input 0.8 USB30_USVPTX — USB3 PHY Open
USB30_RX0P Input 0.8 USB30_USVPTX — USB3 PHY Open
USB30_TXOM Output 0.8 USB30_USVPTX Hi-Z USB3PHY  Open
USB30_TX0P Output 0.8 USB30_USVPTX Hi-Z USB3PHY  Open
USB3_USRESREF — — — — USB3 PHY Open
USB30_TXRTUNE — — — — USB2 PHY Open
USB30_USVPH — 1.8 — —_ — Vss
USB30_USVPTX — 0.8 — —_ — Vss
USB30_USVDD33 — 3.3 — — — Vss
USB30_USVDD18 — 1.8 — — — Vss
USB30_USDVDD*%*® — 0.8 — — — Vss
PCIE_TXDPLO Output 1.8 PCIE_VCC18ALO01 Hi-Z PCIE PHY Open*®
PCIE_TXDNLO Output 1.8 PCIE_VCC18ALO01 Hi-Z PCIE PHY Open*®
PCIE_TXDPL1 Output 1.8 PCIE_VCC18ALO1 Hi-Z PCIE PHY Open*®
PCIE_TXDNL1 Output 1.8 PCIE_VCC18AL01 Hi-Z PCIE PHY Open*?
PCIE_RXDPLO Input 1.8 PCIE_VCC18ALO1 — PCIE PHY Open
PCIE_RXDNLO Input 1.8 PCIE_VCC18ALO1 — PCIE PHY Open
PCIE_RXDPL1 Input 1.8 PCIE_VCC18AL01 — PCIE PHY Open
PCIE_RXDNL1 Input 1.8 PCIE_VCC18AL01 — PCIE PHY Open
PCIE_REFCLKPO Input 1.8 PCIE_VCC18AL01 — PCIE PHY Open
PCIE_REFCLKNO Input 1.8 PCIE_VCC18AL01 — PCIE PHY Open
PCIEO_RSTOUTB Output 3.3 VDD33_OTHERS High 3.3-V1/O Open
PCIE_VCC18ACMN — 1.8 — — — Vss
PCIE_VCC18ALO01 — 1.8 — — — Vss
PCIE_VCCO08ALO1 — 0.8 — — — Vss
ETO_MDIO Input / Output 1.8/3.3 VDD1833_ETO0 Hi-Z 3.3/1.8-V Open

switching I/O

(type 3)
ETO_MDC Output 1.8/3.3 VDD1833_ETO0 Low 3.3/1.8-V Open

switching 1/O

(type 3)
ETO_RXCTL_RXDV Input 1.8/3.3 VDD1833_ETO — 3.3/1.8-V Pull down

switching 1/0

(type 3)
ETO_TXCTL_TXEN Output 1.8/3.3 VDD1833_ETO0 Low 3.3/1.8-V Open

switching I/O

(type 3)
ETO_TXER Output 1.8/3.3 VDD1833_ETO0 Low 3.3/1.8-V Open

switching I/O

(type 3)
ETO_RXER Input 1.8/3.3 VDD1833_ETO — 3.3/1.8-V Pull down

switching 1/0

(type 3)
ETO_RXC_RXCLK Input 1.8/3.3 VDD1833_ETO — 3.3/1.8-V Pull down

switching 1/0

(type 3)
ETO_TXC_TXCLK Input / Output 1.8/3.3 VDD1833_ETO0 Hi-Z 3.3/1.8-V Open

switching I/O

(type 3)
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RZ/V2N Group

Section 2 Pin

Table 2.2-1

List of External Pins (4/12)

Pin Name

Input / Output

Voltage
V)

1/0 Power Group

Initial Value*”

1/0 Type

Pin State when not in Use

ETO_CRS

Input

1.8/3.3

VDD1833_ET0

3.3/1.8-V
switching I/O
(type 3)

Pull down

ETO_COL

Input

1.8/3.3

VDD1833_ETO0

3.3/1.8-V
switching I/0
(type 3)

Pull down

ETO_TXDO

Output

1.8/3.3

VDD1833_ETO0

Low

3.3/1.8-V
switching 1/O
(type 3)

Open

ETO_TXD1

Output

1.8/3.3

VDD1833_ETO

Low

3.3/1.8-V
switching 1/0O
(type 3)

Open

ETO_TXD2

Output

1.8/3.3

VDD1833_ET0

Low

3.3/1.8-V
switching I/0
(type 3)

Open

ETO_TXD3

Output

1.8/3.3

VDD1833_ETO0

Low

3.3/1.8-V
switching I/O
(type 3)

Open

ETO_RXDO

Input

1.8/3.3

VDD1833_ETO0

3.3/1.8-V
switching 1/O
(type 3)

Pull down

ETO_RXD1

Input

1.8/3.3

VDD1833_ETO

3.3/1.8-V
switching 1/O
(type 3)

Pull down

ETO_RXD2

Input

1.8/3.3

VDD1833_ET0

3.3/1.8-V
switching I/O
(type 3)

Pull down

ETO_RXD3

Input

1.8/3.3

VDD1833_ETO0

3.3/1.8-V
switching I/O
(type 3)

Pull down

ETO_PHYINTR

Input

1.8/3.3

VDD1833_ETO0

3.3/1.8-V
switching 1/O
(type 3)

Pull down

VDD1833_ETO

1.8/3.3

Open*¢

VDD1833_PRE18_ET

1.8

Open*®

ET1_MDIO

Input / Output

1.8/3.3

VDD1833_ET1

Hi-Z

3.3/1.8-V
switching 1/O
(type 3)

Open

ET1_MDC

Output

1.8/3.3

VDD1833_ET1

Low

3.3/1.8-V
switching I/0
(type 3)

Open

ET1_RXCTL_RXDV

Input

1.8/3.3

VDD1833_ET1

3.3/1.8-V
switching I/O
(type 3)

Pull down

ET1_TXCTL_TXEN

Output

1.8/3.3

VDD1833_ET1

Low

3.3/1.8-V
switching 1/O
(type 3)

Open

ET1_TXER

Output

1.8/3.3

VDD1833_ET1

Low

3.3/1.8-V
switching 1/0O
(type 3)

Open

ET1_RXER

Input

1.8/3.3

VDD1833_ET1

3.3/1.8-V
switching I/O
(type 3)

Pull down

ET1_RXC_RXCLK

Input

1.8/3.3

VDD1833_ET1

3.3/1.8-V
switching I/O
(type 3)

Pull down

ET1 TXC_TXCLK

Input / Output

1.8/3.3

VDD1833_ET1

Hi-Z

3.3/1.8-V
switching 1/0
(type 3)

Open

ET1_CRS

Input

1.8/3.3

VDD1833_ET1

3.3/1.8-V
switching 1/O
(type 3)

Pull down

ET1_COL

Input

1.8/3.3

VDD1833_ET1

3.3/1.8-V
switching I/O
(type 3)

Pull down

ET1_TXDO

Output

1.8/3.3

VDD1833_ET1

Low

3.3/1.8-V
switching I/O
(type 3)

Open
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RZ/V2N Group

Section 2 Pin

Table 2.2-1 List of External Pins (5/12)
Voltage

Pin Name Input / Output V) I/O Power Group Initial Value*” /0 Type Pin State when not in Use
ET1_TXD1 Output 1.8/3.3 VDD1833_ET1 Low 3.3/1.8-V Open

switching I/O

(type 3)
ET1_TXD2 Output 1.8/3.3 VDD1833_ET1 Low 3.3/1.8-V Open

switching I/O

(type 3)
ET1_TXD3 Output 1.8/3.3 VDD1833_ET1 Low 3.3/1.8-V Open

switching 1/0

(type 3)
ET1_RXDO Input 1.8/3.3 VDD1833_ET1 — 3.3/1.8-V Pull down

switching 1/0

(type 3)
ET1_RXD1 Input 1.8/3.3 VDD1833_ET1 — 3.3/1.8-V Pull down

switching I/O

(type 3)
ET1_RXD2 Input 1.8/3.3 VDD1833_ET1 — 3.3/1.8-V Pull down

switching I/0

(type 3)
ET1_RXD3 Input 1.8/3.3 VDD1833_ET1 — 3.3/1.8-V Pull down

switching 1/0

(type 3)
ET1_PHYINTR Input 1.8/3.3 VDD1833_ET1 — 3.3/1.8-V Pull down

switching 1/0

(type 3)
VDD1833_ET1 — 1.8/3.3 — — — Open*®
DSI_DPCLK Output 1.2% DSI_VDD12 Low DSI PHY Open
DSI_DNCLK Output 1.2%t DSI_VvDD12 Low DSI PHY Open
DSI_DPDATAO Output 1.2%t DSI_VDD12 Low DSI PHY Open
DSI_DNDATAO Output 1.2%t DSI_VvDD12 Low DSI PHY Open
DSI_DPDATAL Output 1.2%% DSI_VvDD12 Low DSI PHY Open
DSI_DNDATA1 Output 1.2%% DSI_VvDD12 Low DSI PHY Open
DSI_DPDATA2 Output 1.2%t DSI_VvDD12 Low DSI PHY Open
DSI_DNDATA2 Output 1.2%1 DSI_VDD12 Low DSI PHY Open
DSI_DPDATA3 Output 1.2%1 DSI_VDD12 Low DSI PHY Open
DSI_DNDATA3 Output 1.2%1 DSI_VDD12 Low DSI PHY Open
DSI_VREGOP4V — — — — — Open
DSI_VDDOP8 — 0.8 — — — Always in use
DSI_VvDD18 — 1.8 — — — Open
DSI_VDD12 — 1.2 — — — Open
CSIO_CLKP Input 1.8%1 CSI0O_MSVDD18 — CSI PHY Open
CSI0O_CLKN Input 1.8% CSI0O_MSVDD18 — CSI PHY Open
CSIO_DATAOP Input 1.8% CSI0O_MSvVDD18 — CSI PHY Open
CSIO_DATAON Input 1.8%% CSI0O_MSvVDD18 — CSI PHY Open
CSIO_DATALP Input 1.8% CSI0O_MSvVDD18 — CSI PHY Open
CSIO_DATAIN Input 1.8%1 CSIO_MSvVDD18 — CSI PHY Open
CSIO_DATA2P Input 1.8%1 CSIO_MSvVDD18 — CSI PHY Open
CSIO_DATA2N Input 1.8%1 CSIO_MSvVDD18 — CSI PHY Open
CSI0_DATA3P Input 1.8+ CSI0O_MSVDD18 — CSI PHY Open
CSI0_DATA3N Input 1.8+ CSI0O_MSVDD18 — CSI PHY Open
CSI0_MSVDD18 — 1.8 — — — Open
CSI0_MSVDDOP8 — 0.8 — — — Always in use
CSI1_CLKP Input 1.8%1 CSI1_MSvDD18 — CSI PHY Open
CSI1_CLKN Input 1.8%1 CSI1_MSvDD18 — CSI PHY Open
CSI1_DATAOP Input 1.8% CSI1_MSvDD18 — CSI PHY Open
CSI1_DATAON Input 1.8% CSI1_MSvDD18 — CSI PHY Open
CSI1_DATALP Input 1.8% CSI1_MSvDD18 — CSI PHY Open
CSI1_DATAIN Input 1.8%1 CSI1_MSvDD18 — CSI PHY Open
CSI1_DATA2P Input 1.8%1 CSI1_MSvDD18 — CSI PHY Open
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Section 2 Pin

Sep 5, 2025

Table 2.2-1 List of External Pins (6/12)
Voltage
Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
CSI1_DATA2N Input 1.8+ CSI1_MSVDD18 — CSI PHY Open
CSI1_DATA3P Input 1.8+ CSI1_MSVDD18 — CSI PHY Open
CSI1_DATA3N Input 1.8% CSI1_MSvDD18 — CSI PHY Open
CSI1_MSVDD18 — 1.8 — — — Open
CSI1_MSVDDOP8 — 0.8 — — — Always in use
DDRO_DQAO Input / Output 0.6/1.1  DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA1 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQA2 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQA3 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA4 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA5 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA6 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA7 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DMIAO Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSATO Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSACO Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQAS8 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA9 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA10 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQA11 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQA12 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA13 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA14 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQA15 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DMIAL Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSAT1 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSAC1 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQBO Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQB1 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQB2 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQB3 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQB4 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQB5 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO0O_DQB6 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO0O_DQB7 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DMIBO Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSBTO Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSBCO Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQBS8 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQB9 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQB10 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQB11 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQB12 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO_DQB13 Input / Output 0.6/1.1 DDRO_VDDQLP Low DDR PHY Open
DDRO0O_DQB14 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO0O_DQB15 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DMIB1 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSBT1 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_DQSBC1 Input / Output 0.6/1.1 DDRO_VDDQLP  Low DDR PHY Open
DDRO_CKEAO Input / Output 1.1 DDRO_VDDQ Low DDR PHY Open
DDRO_CKEA1 Input / Output 1.1 DDRO_VDDQ Low DDR PHY Open
DDRO_CAAO Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
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Section 2 Pin

Table 2.2-1 List of External Pins (7/12)
Voltage
Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
DDRO_CAA1 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CKAT Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CKAC Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CSA0 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CSA1 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CAA2 Input / Output 0.6/1.1 DDRO_VDDQLP Hi-Z DDR PHY Open
DDRO_CAA3 Input / Output 0.6/1.1 DDRO_VDDQLP Hi-Z DDR PHY Open
DDRO_CAA4 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CAA5 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CKEBO Input / Output 1.1 DDRO_VDDQ Low DDR PHY Open
DDRO_CKEB1 Input / Output 1.1 DDRO_VDDQ Low DDR PHY Open
DDRO_CABO Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CAB1 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CKBT Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CKBC Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CSBO Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CSB1 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_CAB2 Input / Output 0.6/1.1 DDRO_VDDQLP Hi-Z DDR PHY Open
DDRO_CAB3 Input / Output 0.6/1.1 DDRO_VDDQLP Hi-Z DDR PHY Open
DDRO_CAB4 Input / Output 0.6/1.1 DDRO_VDDQLP Hi-Z DDR PHY Open
DDRO_CAB5 Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_RESETN Output 1.1 DDRO_VDDQ Low DDR PHY Open
DDRO_DTEST Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_ATEST Input / Output 0.6/1.1 DDRO_VDDQLP  Hi-Z DDR PHY Open
DDRO_ZN — — — — DDR PHY Open
DDRO_VDDQ — 1.1 — — — Vss
DDRO_VDDQLP*¢ — 0.6/1.1 — —_ — Vss
DDRO_VAA — 1.8 — —_ — Vss
P00 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching 1/O
(type 2)
PO1 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching I/O
(type 2)
P02 Input / Output 1.8/3.3 VDD1833_AWO  Hi-Z 3.3/1.8-V Open
switching I/O
(type 2)
P03 Input / Output 1.8/3.3 VDD1833_AWO  Hi-Z 3.3/1.8-V Open
switching 1/0
(type 2)
P04 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching 1/O
(type 2)
P05 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching I/O
(type 2)
P06 Input / Output 1.8/3.3 VDD1833_AWO  Hi-Z 3.3/1.8-V Open
switching I/O
(type 2)
P07 Input / Output 1.8/3.3 VDD1833_AWO  Hi-Z 3.3/1.8-V Open
switching 1/O
(type 2)
P10 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching 1/O
(type 2)
P11 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching I/O
(type 2)
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Table 2.2-1 List of External Pins (8/12)
Voltage
Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
P12 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching I/O
(type 2)
P13 Input / Output 1.8/3.3 VDD1833_AWO  Hi-Z 3.3/1.8-V Open
switching I/O
(type 2)
P14 Input / Output 1.8/3.3 VDD1833_AWO  Hi-Z 3.3/1.8-V Open
switching 1/O
(type 2)
P15 Input / Output 1.8/3.3 VDD1833_AWO Hi-Z 3.3/1.8-V Open
switching 1/O
(type 2)
P20 Input / Output 1.2/1.8 VvDD1218_13C Hi-Z 1.8/1.2-V Open
switching I/O
P21 Input / Output 1.2/1.8 VDD1218_13C Hi-Z 1.8/1.2-V Open
switching 1/0
P30 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching I/O
(type 2)
P31 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching 1/O
(type 2)
P32 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P33 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P34 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching I/O
(type 2)
P35 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching 1/O
(type 2)
P36 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P37 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P40 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching 1/0
(type 2)
P41 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching 1/O
(type 2)
P42 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P43 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P44 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching 1/0
(type 2)
P45 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S A switching 1/O
(type 2)
P46 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P47 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_A switching 1/0
(type 2)
P50 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching I/O
(type 2)
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Table 2.2-1 List of External Pins (9/12)
Voltage
Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
P51 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/0
(type 2)
P52 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching I/O
(type 2)
P53 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/O
(type 2)
P54 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_B switching 1/0
(type 2)
P55 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/0
(type 2)
P56 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching I/O
(type 2)
P57 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/O
(type 2)
P60 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_B switching 1/0
(type 2)
P61 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/0
(type 2)
P62 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching I/O
(type 2)
P63 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/O
(type 2)
P64 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_B switching 1/0
(type 2)
P65 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/0
(type 2)
P66 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching I/O
(type 2)
P67 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S B switching 1/O
(type 2)
P70 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/O
(type 2)
P71 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P72 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P73 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/0
(type 2)
P74 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/O
(type 2)
P75 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P76 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P77 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/O
(type 2)
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Table 2.2-1 List of External Pins (10/12)
Voltage
Pin Name Input / Output V) I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
P80 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P81 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P82 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/O
(type 2)
P83 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/O
(type 2)
P84 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P85 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching I/O
(type 2)
P86 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/O
(type 2)
P87 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S C switching 1/O
(type 2)
P90 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/0
(type 3)
P91 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching I/O
(type 3)
P92 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/O
(type 3)
P93 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_D switching 1/O
(type 2)
P94 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/0
(type 2)
P95 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching I/O
(type 2)
P96 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/O
(type 2)
P97 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_D switching 1/O
(type 2)
PAO Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/0
(type 2)
PA1 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching I/O
(type 2)
PA2 Input / Output 1.8/3.3  VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/0
(type 2)
PA3 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S_D switching 1/O
(type 2)
PA4 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/0
(type 2)
PA5 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching I/O
(type 2)
PAG6 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/O
(type 2)
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Table 2.2-1 List of External Pins (11/12)

Pin Name Input / Output X?)Itage I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
PA7 Input / Output 1.8/3.3 VDD1833_OTHER Hi-Z 3.3/1.8-V Open
S D switching 1/0

(type 2)
PBO Input / Output 1.8/3.3  VvDD1833_SD2 Hi-Z 3.3/1.8-V Open

switching 1/0

(type 3)
PB1 Input / Output 1.8/3.3  VvDD1833_SD2 Hi-Z 3.3/1.8-V Open

switching 1/0

(type 3)
PB2 Input / Output 1.8/3.3 VDD1833_SD2 Hi-Z 3.3/1.8-V Open

switching 1/0

(type 3)
PB3 Input / Output 1.8/3.3 VvDD1833_SD2 Hi-Z 3.3/1.8-V Open

switching 1/0

(type 3)
PB4 Input / Output 1.8/3.3  VvDD1833_SD2 Hi-Z 3.3/1.8-V Open

switching 1/0

(type 3)
PB5 Input / Output 1.8/3.3  VvDD1833_SD2 Hi-Z 3.3/1.8-V Open

switching 1/0

(type 3)
TSOAVDD18 — 1.8 — — — Always in use
TSODVDDO8A — 0.8 — — — Always in use
TS1AVDD18 — 1.8 — — — Always in use
TS1DVDDO8A — 0.8 — — — Always in use
OTPVDD18 — 1.8 — — — Always in use
PLVDD_PLLCM33 — 1.8 — — — Always in use
PLVSS_PLLCM33 — — — — — Always in use
PLVDD_PLLCLN_DTY_DRP — 1.8 — — — Always in use
PLVSS_PLLCLN_DTY_DRP — — — — — Always in use
PLVDD_PLLCA55 — 1.8 — — — Always in use
PLVSS_PLLCA55 — — — — — Always in use
PLVDD_PLLVDO_DSI — 1.8 — — — Always in use
PLVSS_PLLVDO_DSI — — — — — Always in use
PLVDD_PLLDDRO — 1.8 — — — Always in use
PLVSS_PLLDDRO — — — — — Always in use
PLVDD_PLLETH_GPU — 1.8 — — — Always in use
PLVSS_PLLETH_GPU — — — — — Always in use
PLDVDDO08_PLLCM33 — 0.8 — — — Always in use
PLDVDDO8_PLLCLN_DTY_DRP — 0.8 — — — Always in use
PLDVDDO09_PLLCA55 — 0.8/0.9* — — — Always in use
PLDVDDO08_PLLVDO_DSI — 0.8 — — — Always in use
PLDVDDO08_PLLDDRO — 0.8 — — — Always in use
PLDVDDO08_PLLETH_GPU — 0.8 — — — Always in use
VDDO09_CA55 — 0.8/0.9*° — — — Always in use
VDD08_AWO — 0.8 — — — Always in use
VDDO08_DDR — 0.8 — — — Always in use
VDD18_AWO — 1.8 — — — Always in use
VDD1833_AWO — 1.8/3.3 — — — Open*®
VDD1833_PRE18_AWO — 1.8 — — — Always in use
VDD33_OTHERS — 3.3 — — — Open*®
VDD33_PRE18_OTHERS — 1.8 — — — Open*®
VDD08_OTHERS — 0.8 — — — Always in use
VDD1833_OTHERS_A — 1.8/3.3 — — — Open*®
VDD1833_OTHERS_B — 1.8/3.3 — — — Open*®
VDD1833_OTHERS_C — 1833 — — — Open*®
VDD1833_OTHERS_D — 1.8/3.3 — — — Open*®
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RZ/V2N Group Section 2 Pin

Table 2.2-1 List of External Pins (12/12)

Pin Name Input / Output X?)Itage I/O Power Group Initial Value*” 1/0 Type Pin State when not in Use
VDD1218_I13C — 1.211.8 — — — Open*®

VvDD18_PWC — 1.8 — — — Always in use

Vss — — — — —_ Always in use

Note 1.  This voltage is the IO buffer voltage. The amplitude is different between LP (low power) mode and HS (high speed) mode. For
details, refer to the MIPI Alliance Specification for D-PHY Version 1.2.

Note 2. Pull-up or pull-down resistors are integrated in the 10 buffers. For the resistance values, refer to the DC characteristics in
Section 3 Electrical Characteristics.

Note 3.  This pin is compliant with the JTAG specification.
Note 4.  See Figure 2.3-1 for how to connect the USBVBUS.
Note 5. VDDO09_CA55 and PLDVDDO09_PLLCAS55 should be at the same voltage.

Note 6.  When these power supplies are open, the corresponding signal pins should be open. When supplying power, follow the
instructions in the table.

Note 7.  The initial value indicates the status during a reset (QRESN = 0) and immediately after release from the reset state (QRESN
=1).

Note 8.  When using these pins at 1.1 V, DDRx_VDDQLP should be connected to DDRx_VDDQ. (x = 0)
Note 9.  All unconnected lanes must be terminated during compliance test.
Note 10. Connect an external resistor (6.2kQ). For details, refer to the RZ/V2N Group PCB Design Guidelines.

Note 11. A load switch or similar component should be added so that voltage is applied to the USB20_VUBUSIN pin after power is
supplied for USB20.
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RZ/V2N Group Section 2 Pin
2.2.2 List of Multiplexed Functional Pins
For details on pin functions, reter to RZ/V2N Group User’s Manual: Hardware.
Table 2.2-2 List of Multiplexed Functional Pins (1/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6é Func7
Pin Name GPIO Func8 Func9 Func10 Funcll Func12 Func13 Funcl4 Funcl5
P00 GPIO/TINT_ | — PDMDATO00 |— - — — - —
GPoo — GTETRGA |GTETRGE |— — IRQO — —
PO1 GPIO/TINT_ | — PDMCLKOO | — — — — - —
GPol — GTETRGB | GTETRGF |— — IRQ1 — —
P02 GPIO/TINT_ | — PDMDATO1 |— — — — — —
GPo2 — GTETRGC |GTETRGG |— — IRQ2 DACKO DREQO
P03 GPIO/TINT_ | — PDMCLKOL |— — — — — —
GPo3 — GTETRGD |GTETRGH |— — IRQ3 TENDO DREQO
P04 GPIOTINT_ | — PDMDATO02 | SSLAO SSLB2 ADCO_ADTR | ADC1_ADTR | ADC2_ADTR | SSI3_SDAT
GP04 G G G A
SPDIF1_OU | TOC20 TIC20 GTETRGE | — IRQ8 — XSPI0_WPO
T N
P05 GPIO/TINT_ | — PDMCLKO2 | SSLA1 SsLC2 ADCO_ADTR | TOC31 TIC31 SSl4_SCK
GP05 G
SPDIF1_IN | TOC21 Tic21 GTETRGF | ADC1_ADTR | IRQ9 DACKO XSPIO_ECS1
G N
P06 GPIO/TINT_ | — SDA8 — — — — — —
GP06 — — — — — IRO12 — —
PO7 GPIO/TINT_ | — SCL8 — — — — — —
GPO7 — — — — — IROL3 — —
P10 GPIOTINT_ | — PDMDAT10 |— — - — — AUDIO_CLK
GP10 B
— TOC00 TIC00 GTETRGA | — IRQ4 DACKO XSPI0_CS1
N
P11 GPIO/TINT_ | — PDMCLK10 |— — — — — AUDIO_CLK
GP11 c
— TOCO1 TICo1 GTETRGB | — IRQ5 — XSPIO_RES
ETIN
P12 GPIO/TINT_ | — PDMDAT11 |— — — — — SSI3_SCK
GP12 SPDIFO_OU | TOC10 TIC10 GTETRGC | — IRQ6 - XSPIO_RST
T O1N
P13 GPIO/TINT_ | — PDMCLK11 |— — — — - SSI3_WS
GP13 SPDIFO_IN | TOC11 TIC11 GTETRGD | — IRQ7 TENDO XSPIO_INT1
N
P14 GPIO/TINT_ | — PDMDAT12 |SSLA2 SSLB3 ADCO_ADTR | TOC20 TIC20 Ssl4_ws
GP14 G
SPDIF2_OU | TOC30 TIC30 GTETRGG | ADC2_ADTR | IRQ10 TENDO XSPI0_WP1
T G N
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RZ/V2N Group Section 2 Pin
Table 2.2-2 List of Multiplexed Functional Pins (2/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func7
Pin Name GPIO Func8 Func9 Func10 Funcll Func12 Func13 Func14 Funcl5
P15 GPIO/TINT_ | — PDMCLK12 | SSLA3 SSLC3 ADCO_ADTR | ADC1_ADTR [ ADC2_ADTR | SSI4_SDAT
GP15 G G G A
SPDIF2_IN TOC31 TIC31 GTETRGH — IRQ11 TENDO DREQO
P20 GPIO/TINT_ | — SDA30 — — SDA2 — — —
GP20 — GTETRGC GTETRGG — — IRQ14 DACK3 DREQ1
P21 GPIO/TINT_ | — SCL30 — — SCL2 — — —
GP21 — GTETRGD GTETRGH — — IRQ15 TEND3 DREQ2
P30 GPIO/TINT_ | — SDAO — — — — — —
GP30 — GTIOC4A GTIOC4AN GTIOC12A GTIOC12AN | IRQO DACK1 —
P31 GPIO/TINT_ | — SCLO — — — — — —
GP31 — GTIOC4B GTIOC4BN GTIOC12B GTIOC12BN | IRQ1 TEND1 —
P32 GPIO/TINT_ |— SDAl1 — — — — — —
GP32 — GTIOC5A GTIOC5AN | GTIOC13A | GTIOC13AN |IRQ2 DACK2 —
P33 GPIO/TINT_ |— scL1 — — — — — —
GPs3 — GTIOC5B GTIOC5BN GTIOC13B GTIOC13BN | IRQ3 TEND2 —
P34 GPIO/TINT_ | — SDA2 TXD3_MOSI | — — SSLAO SSLBO —
GP34 3_SDA3
— GTIOC6A GTIOC6AN GTIOC14A GTIOC14AN | IRQ4 DACK3 —
P35 GPIO/TINT_ | — SCL2 RXD3_MISO | — — SSLAl1 SSLCO —
GP35 3_SCL3
— GTIOC6B GTIOC6BN GTIOC14B GTIOC14BN | IRQ5 TEND3 —
P36 GPIO/TINT_ | — SDA3 SCK3 DE3 CTS3N SSLA2 SSLB1 —
GP36 — GTIOC7A GTIOC7AN GTIOC15A GTIOC15AN | IRQ6 DACK4 —
P37 GPIO/TINT_ | — SCL3 SS3_CTS3N | DE3 — SSLA3 SSLC1 —
GP37 _RTS3N
— GTIOC7B GTIOC7BN GTIOC15B GTIOC15BN | IRQ7 TEND4 —
P40 GPIO/TINT_ |— SDA4 TXD4_MOSI | — — CTXDP4 — SSI0_SCK
GP40 4 SDA4
— GTIOCOA GTIOCOAN — — IRQ8 DACK1 DREQ3
P41 GPIO/TINT_ | — SCL4 RXD4_MISO | — — CRXDP4 — SSI0_WS
GP41 4_SCL4
— GTIOCO0B GTIOCOBN — — IRQ9 TEND1 DREQ4
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RZ/V2N Group Section 2 Pin
Table 2.2-2 List of Multiplexed Functional Pins (3/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func?7
Pin Name GPIO Func8 Func9 Func10 Func1l Funcl2 Func13 Func14 Funcl5
P42 GPIO/TINT_ |— SDAS SCK4 DE4 CTS4N CTX4 — SSI0_SDAT
GP42 A
— GTIOC1A GTIOC1AN — — IRQ10 — USB20_VBU
SEN
P43 GPIO/TINT_ | — SCL5 SS4_CTS4N | DE4 — CRX4 — SSI9_SDAT
GP43 _RTS4N A
— GTIOC1B GTIOC1BN |— — IRQ11 — USB20_OVR
CURN
P44 GPIO/TINT_ | — SDA6 TXD5_MOSI | — — CTXDP5 — SSI1_SCK
GP44 5_SDAS5
— GTIOC2A GTIOC2AN — — IRQ12 DACK4 DREQ1
P45 GPIO/TINT_ |— SCL6 RXD5_MISO | — — CRXDP5 — SSI1_WS
GP45 5 SCL5
— GTIOC2B GTIOC2BN — — IRQ13 TEND4 DREQ2
P46 GPIO/TINT_ | — SDA7 SCK5 DE5 CTS5N CTX5 — SSI1_SDAT
GP46 A
— GTIOC3A GTIOC3AN — — IRQ14 DACK2 DREQ3
P47 GPIO/TINT_ |— SCL7 SS5_CTS5N | DES — CRX5 — SSI2_SDAT
GP47 _RTS5N A
— GTIOC3B GTIOC3BN — — IRQ15 TEND2 DREQ4
P50 GPIO/TINT_ | — TXDO_MOSI | — — — — — —
GP50 0_SDAO
— — — GTIOC8A GTIOC8AN | IRQO — —
P51 GPIO/TINT_ |— RXDO_MISO | — — — — — —
GP51 0_SCLO
— — — GTIOC8B GTIOC8BN IRQ1 — —
P52 GPIO/TINT_ | — TXD1_MOSI | SCKO DEO CTSON — — —
GP52 1_SDA1l
— — — GTIOC10A GTIOC10AN | IRQ4 — —
P53 GPIO/TINT_ |— RXD1_MISO | SSO_CTSON | DEO — — — —
GP53 1_SCL1 _RTSON
— — — GTIOC10B GTIOC10BN | IRQ5 — —
P54 GPIO/TINT_ |— TXD2_MOSI | — — — — — —
GP54 2_SDA2
— — — GTIOC12A GTIOC12AN | IRQ8 — —
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RZ/V2N Group Section 2 Pin
Table 2.2-2 List of Multiplexed Functional Pins (4/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func7
Pin Name GPIO Func8 Func9 Funcl10 Funcll Func12 Funcl13 Funcl14 Func15
P55 GPIO/TINT_ | — RXD2_MISO | — — — — — —
GP55 2_SCL2
— — — GTIOC12B | GTIOC12BN | IRQ9 — —
P56 GPIO/TINT_ | — TXD3_MOSI | SCK2 DE2 CTS2N — — —
GP56 3_SDA3
— GTETRGA GTETRGE GTIOC14A GTIOC14AN | IRQ12 — —
P57 GPIO/TINT_ | — RXD3_MISO | SS2_CTS2N | DE2 — — — —
GP57 3_SCL3 _RTS2N
— GTETRGB GTETRGF GTIOC14B GTIOC14BN |IRQ13 — —
P60 GPIO/TINT_ | — SCKO DEO CTSON SDA4 — TXD2_MOSI | AUDIO_CLK
GP60 2_SDA2 B
SPDIFO_OU | GTETRGA GTETRGE GTIOC9A GTIOC9AN IRQ2 USB30_VBU | USB20_VBU
T SEN SEN
P61 GPIO/TINT_ | — SSO0_CTSON | DEO — SCL4 — RXD2_MISO | AUDIO_CLK
GP61 _RTSON 2_SCL2 ouT
SPDIFO_IN GTETRGB GTETRGF GTIOC9B GTIOC9BN IRQ3 USB30_OVR | USB20_OVR
CURN CURN
P62 GPIO/TINT_ | — SCK1 DE1 CTSIN SDAS — TXD3_MOSI | AUDIO_CLK
GP62 3_SDA3 C
SPDIF1_OU | GTETRGG GTETRGC GTIOC11A GTIOC11AN [ IRQ6 — USB20_VBU
T SEN
P63 GPIO/TINT_ | — SS1_CTSIN | DE1 — SCL5 — RXD3_MISO | AUDIO_CLK
GP63 _RTSIN 3_SCL3 ouT
SPDIF1_IN GTETRGH GTETRGD GTIOC11B GTIOC11BN [ IRQ7 — USB20_OVR
CURN
P64 GPIO/TINT_ | — SCK2 DE2 CTS2N SDA6 — TXD6_MOSI | AUDIO_CLK
GP64 6_SDA6 B
SPDIF2_OU | GTETRGE GTETRGA | GTIOC13A | GTIOC13AN |IRQ10 USB20_VBU | USB30_VBU
T SEN SEN
P65 GPIO/TINT_ | — SS2_CTS2N | DE2 — SCL6 — RXD6_MISO | AUDIO_CLK
GP65 _RTS2N 6_SCL6 C
SPDIF2_IN GTETRGF GTETRGB GTIOC13B GTIOC13BN | IRQ11 USB20_OVR | USB30_OVR
CURN CURN
P66 GPIO/TINT_ | — SCK3 DE3 CTS3N SDA7 — TXD7_MOSI | SSI6_SCK
GP66 7_SDA7
— GTETRGC GTETRGG GTIOC15A GTIOC15AN | IRQ14 — USB30_VBU
SEN
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RZ/V2N Group Section 2 Pin
Table 2.2-2 List of Multiplexed Functional Pins (5/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func?7
Pin Name GPIO Func8 Func9 Func10 Func1l Funcl2 Func13 Func14 Funcl5
P67 GPIO/TINT_ |— SS3_CTS3N | DE3 — SCL7 — RXD7_MISO | SSI6_WS
GP67 _RTS3N 7_SCL7
— GTETRGD GTETRGH GTIOC15B GTIOC15BN | IRQ15 — USB30_OVR
CURN
P70 GPIO/TINT_ | — TXD4_MOSI | — — — CTXDPO — SSI6_SDAT
GP70 4_SDA4 A
AUDIO_CLK | GTIOCOA GTIOCOAN | — — IRQO DACK1 —
B
P71 GPIO/TINT_ | — RXD4_MISO | — — — CRXDPO — SSI5_SCK
GP71 4_SCL4
AUDIO_CLK | GTIOCO0B GTIOCOBN — — IRQ1 TEND1 —
C
P72 GPIO/TINT_ | — TXD5_MOSI | — — — CTXDP1 — SSI5_SDAT
GP72 5_SDA5 A
SPDIF1_OU | GTIOC2A GTIOC2AN — — IRQ4 DACK3 —
T
P73 GPIO/TINT_ |— RXD5_MISO | — — — CRXDP1 — SSI7_SCK
GP73 5 SCL5
SPDIF1_IN GTIOC2B GTIOC2BN — — IRQ5 TEND3 —
P74 GPIO/TINT_ | — TXD6_MOSI | — — — CTXDP2 — SSI3_SCK
GP74 6_SDA6
— GTIOC4A GTIOC4AN | — — IRQ8 DACK3 DREQ1
P75 GPIO/TINT_ |— RXD6_MISO | — — — CRXDP2 — SSI3_WS
GP75 6_SCL6
— GTIOC4B GTIOC4BN — — IRQ9 TEND3 DREQ2
P76 GPIO/TINT_ |— TXD7_MOSI | — — — CTXDP3 — SSI5_SCK
GP76 7_SDA7
SSI16_SCK GTIOC6A GTIOC6AN | — — IRQ12 DACK1 DREQ3
P77 GPIO/TINT_ |— RXD7_MISO | — — — CRXDP3 — SSI5_WS
GP77 7_SCL7
SSI6_WS GTIOC6B GTIOC6BN — — IRQ13 TEND1 DREQ4
P80 GPIO/TINT_ |— SCK4 DE4 CTS4N — CTX0 TXD8_MOSI | SSI5_WS
GP80 8_SDAS8
SPDIFO_OU | GTIOC1A GTIOCIAN |— — IRQ2 DACK2 —
T
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RZ/V2N Group

Section 2 Pin

Table 2.2-2 List of Multiplexed Functional Pins (6/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func7
Pin Name GPIO Func8 Func9 Func10 Func1l Funcl2 Func13 Func14 Funcl5
P81 GPIO/TINT_ |— SS4_CTS4N | DE4 — — CRXO0 RXD8_MISO | SSI8_SDAT
GP81 _RTS4N 8 SCL8 A
SPDIFO_IN GTIOC1B GTIOC1BN — — IRQ3 TEND2 —
P82 GPIO/TINT_ | — SCK5 DES5 CTS5N — CTX1 TXD9_MOSI | SSI7_WS
GP82 9_SDA9
SPDIF2_OU | GTIOC3A GTIOC3AN — — IRQ6 DACK4 —
T
P83 GPIO/TINT_ |— SS5_CTS5N | DES — — CRX1 RXD9_MISO | SSI7_SDAT
GP83 _RTS5N 9 SCL9 A
SPDIF2_IN GTIOC3B GTIOC3BN — — IRQ7 TEND4 —
P84 GPIO/TINT_ | — SCK6 DE6 CTS6N — CTX2 TXD4_MOSI | SSI3_SDAT
GP84 4_SDA4 A
— GTIOC5A GTIOC5AN | — — IRQ10 USB30_VBU | USB20_VBU
SEN SEN
P85 GPIO/TINT_ | — SS6_CTS6N | DE6 — — CRX2 RXD4_MISO | SSl4_SDAT
GP85 _RTS6N 4_SCL4 A
— GTIOC5B GTIOC5BN — — IRQ11 USB30_OVR | USB20_OVR
CURN CURN
P86 GPIO/TINT_ | — SCK7 DE7 CTS7N — CTX3 TXD5_MOSI | SSI5_SDAT
GP86 5_SDA5 A
— GTIOC7A GTIOC7AN — — IRQ14 — USB30_VBU
SEN
P87 GPIO/TINT_ |— SS7_CTS7N | DE7 — — CRX3 RXD5_MISO | SSI6_SDAT
GP87 _RTS7N 5 SCL5 A
— GTIOC7B GTIOC7BN — — IRQ15 — USB30_OVR
CURN
P90 GPIO/TINT_ |— MOSIA TXD6_MOSI | — — — — —
GP90 6_SDA6
— — — — — IRQO — —
P91 GPIO/TINT_ |— MISOA RXD6_MISO | — — — — —
GP91 6_SCL6
— — — — — IRQ1 — —
P92 GPIO/TINT_ |— RSPCKA SCK6 DE6 CTS6N — TXDO_MOSI | —
GP92 0_SDAO
— — — — — IRQ2 — —
P93 GPIO/TINT_ | — SSLAO SS6_CTS6N | DE6 — — RXDO_MISO | AUDIO_CLK
GP93 _RTS6N 0_SCLO B
— — — — — IRQ3 SD1WP SDOWP
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RZ/V2N Group Section 2 Pin
Table 2.2-2 List of Multiplexed Functional Pins (7/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func7
Pin Name GPIO Func8 Func9 Funcl10 Funcll Func12 Funcl13 Funcl14 Func15
P94 GPIO/TINT_ | — SSLA1 TXD7_MOSI | — — — — AUDIO_CLK
GP94 7_SDA7 C
SPDIFO_OU | GTIOC8A GTIOC8AN GTIOC4A GTIOC4AN IRQ4 SD1CD SDOCD
T
P95 GPIO/TINT_ | — SSLA2 RXD7_MISO | — — — — SSI0_SCK
GP95 7_SCL7
SPDIFO_IN | GTIOC8B GTIOC8BN | GTIOC4B GTIOC4BN | IRQ5 USB20_VBU | USB30_VBU
SEN SEN
P96 GPIO/TINT_ | — SSLA3 SCK7 DE7 CTS7N — TXD1_MOSI | SSIo_Ws
GP96 1_SDA1l
AUDIO_CLK | GTIOC9A GTIOC9AN GTIOC5A GTIOC5AN IRQ6 USB20_OVR | USB30_OVR
ouT CURN CURN
P97 GPIO/TINT_ | — ADCO_ADTR | SS7_CTS7N | DE7 ADC1_ADTR | ADC2_ADTR | RXD1_MISO | SSIO_SDAT
GP97 G _RTS7N G G 1 sCL1 A
AUDIO_CLK | GTIOC9B GTIOC9BN GTIOC5B GTIOC5BN IRQ7 — —
ouT
PAO GPIO/TINT_ | — SDOIOVS — ADCO_ADTR | ADC1_ADTR | ADC2_ADTR | — —
GPAO G G G
— — — — — IRQ8 SD1WP SD2wP
PAl GPIO/TINT_ | — SDOPWEN | — ADCO_ADTR | ADC1_ADTR | ADC2_ADTR | — —
GPAL G G G
— — — — — IRQ9 SD1CD SD2CD
PA2 GPIO/TINT_ | — SD1I0VS — — — — — —
GPA2 — — — — — IRQ10 — SD2wWP
PA3 GPIO/TINT_ | — SD1PWEN — — — — — —
GPA3 — — — — — IRQ11 — SD2CD
PA4 GPIO/TINT_ | — SD2I0VS SS8_CTS8N | DE8 SSLBO SSLC3 — AUDIO_CLK
GPA4 _RTS8N ouT
SPDIF1_OU | GTIOC10A GTIOC10AN | GTIOC6A GTIOC6AN IRQ12 DACK1 SDowP
T
PAS GPIO/TINT_ |- SD2PWEN CTS8N DES8 SSLB1 SSLC2 — SSI9_WS
GPAS SPDIF1_IN GTIOC10B GTIOC10BN | GTIOC6B GTIOC6BN IRQ13 TEND1 SDOCD
PA6 GPIO/TINT_ |- SD2wWP CTSON DE9 SSLB2 SSLC1 — SSI9_SDAT
GPAG6 A
SPDIF2_OU | GTIOC11A GTIOC11AN | GTIOC7A GTIOC7AN IRQ14 DACK3 SDi1wpP
T
PA7 GPIO/TINT_ |- SD2CD SS9_CTSON | DE9 SSLB3 SSLCO — SSI9_SCK
GPA7 _RTSON
SPDIF2_IN GTIOC11B GTIOC11BN | GTIOC7B GTIOC7BN IRQ15 TEND3 SD1CD
PBO GPIO/TINT_ |- SD2CLK SCK8 DES8 RSPCKB — — SSI1_SCK
GPBO — — — — IRQO USB30_VBU | —
SEN
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RZ/V2N Group

Section 2 Pin

Table 2.2-2 List of Multiplexed Functional Pins (8/8)
FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func7
Pin Name GPIO Func8 Func9 Funcl10 Funcll Func12 Funcl13 Funcl14 Func15
PB1 GPIO/TINT_ | — SD2DATO TXD8_MOSI | — MOSIB — — SSI1_WS
GPB1 8_SDAS8
— — — — — IRQ1 USB30_OVR | —
CURN
PB2 GPIO/TINT_ | — SD2DAT1 RXD8_MISO | — MISOB — — SSI1_SDAT
GPB2 8_SCL8 A
— — — — — IRQ2 TEND4 DREQ2
PB3 GPIO/TINT_ | — SD2DAT2 RXD9_MISO | — — MISOC — SSI2_SCK
GPB3 9_SCL9
— — —_ — — IRQ3 DACK4 DREQ1
PB4 GPIO/TINT_ | — SD2DAT3 TXD9_MOSI | — — MOSIC — SSI2_WS
GPB4 9_SDA9
— — — — — IRQ4 DACK2 DREQ3
PB5 GPIO/TINT_ | — SD2CMD SCK9 DE9 — RSPCKC — SSI2_SDAT
GPB5 A
— — —_ — — IRQ5 TEND2 DREQ4
Note: —: Reserved functions
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Section 2 Pin

2.3 Pin Functions of Functional Blocks

Table 2.3-1 List of Pin Functions (1/7)

Classification Pin Name 110 Function
Clock QXTAL Out 24-MHz main clocks. These pins are to connect a 24-MHz crystal
QEXTAL n g;gltljlatct))re. \(/)\lpheean an external clock signal is used, the QXTAL pin
EMXTAL Out Reserved pins.
EMEXTAL n The EMEXTAL pin should bs comected (0 Vs
RTXOUT Out 32.768-kHz real-time clocks. These pins are to connect a 32.768-
RTXIN n kHz crystal oscillator. When an external clock signal is used, the
RTXOUT pin should be open.
AUDIO_XTAL Out 4- to 48-MHz audio clocks. These pins are to connect a crystal
o e e ook s 2 e e ke
should be open.
AUDIO_CLKB In Max. 50-MHz audio clock B
AUDIO_CLKC In Max. 50-MHz audio clock C
AUDIO_CLKOUT Out Max. 25-MHz audio clock out
Boot mode control BOOTSELCPU In Select the cold boot CPU.
Low: CM33, High: CA55
BOOTPLLCA_1 In Input the CAS5 frequency at the CAS55 cold boot.
BOOTPLLCA 0 In BOOTPLLCA _[1:0] = [Low:Low]:1.1 GHz
BOOTPLLCA _[1:0] = [Low:High]: 1.5 GHz*!
BOOTPLLCA _[1:0] = [High:Low]: 1.6 GHz*!
BOOTPLLCA _[1:0] = [High:High]: 1.7 GHz**
Note 1. Enabled when VDD09_CA55 is at 0.9 V.
MD_BOOQOT4 In Select the boot mode [4] (reserved)
Fix the pin to the low level.
MD_BOOTS3 In Select the operation mode [3]
Low: Normal mode, High: Debug mode
MD_BOOQOT2 In Select the boot device 10 voltage
Low: 3.3V, High: 1.8V
Note: Enabled in boot mode 1 and boot mode 2 only
MD_BOOT1 In Input the boot mode select signal.
MD_BOOTO In MD_BOOT[1:0] = [Low:Low]: eSD** (boot mode 0)
MD_BOOT[1:0] = [Low:High]: eMMC** (boot mode 1)
MD_BOOT[1:0] = [High:Low]: xSPI (boot mode 2)
MD_BOOTI[1:0] = [High:High]: SCIF download (boot mode 3)
Note 1. Enable CA55 cold boot only
MD_CLKS In Select SSCG OFF or ON
Low: OFF, High: ON
System controller QRESN In Input the reset signal. The reset state is entered when this signal
goes low.
QBYPASS In Select Main CLK oscillation mode
Low: Crystal, High: External clock
BSCANP In Select boundary scan mode
Low: Not selected, High: Selected
Interrupt NMI In Input interrupt trigger signal to all CPUs
IRQO to 15 In Input the external interrupt request signals
TINTO to 31 In Input the external interrupt request signals
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Section 2 Pin

Table 2.3-1 List of Pin Functions (2/7)
Classification Pin Name 110 Function
Power controller QRESNSEL In Select the internal reset signal to be generated
Low: Generated by the PWC
High: Generated by the QRESN
PWENO Out Power enable for 1.8-V power supply to OTP and ADC (active
high)*?
PWEN1 Out Power enable for 1.8-V power supply to MIPI DSI and MIPI CSI-2
(active high)*?
PWEN2 Out Power enable for 1.2-V power supply to MIPI DSI (active high)*?
Debugger interface TMS_SWDIO I/0 Test mode select pin.
Functions as the SWDIO pin in serial wire debug (SWD) mode.
TCK_SWCLK In Test clock pin.
Functions as the SWCLK pin in serial wire debug (SWD) mode.
TDO Out Test data output pin.
TDI In Test data input pin.
TRSTN In Test reset pin.
Direct memory access DREQO to 4 In Input DMAC request signal from the external device
controller (BMAC) DACKO to 4 Out Output the acknowledge signal which indicates acceptance of
DMAC request to the external device
TENDO to 4 Out Output DMAC end signal
Watchdog timer WDTUDFCM Out Output the CM33_WDT underflow error signal with active low.
(WDT) This pin sets Nch open drain mode. (Register setting is possible.)
WDTUDFCA Out Output the CA55_WDT underflow error signal with active low.
This pin sets Nch open drain mode. (Register setting is possible.)
SCIF download SCIF_RXD In UART receive pin for SCIF
interface SCIF_TXD Out UART transfer pin for SCIF
12-bit A/D converter ~ ANIn0OO to ANIn07 In Input the ADC signals (n =0 to 2)
interface ADCn_ADTRG In Input the ADC trigger signal (n = 0 to 2)
Expanded serial XSPIO_CKP Out Clock output pins. CKP and CKN waves have opposite phase.
?;Srilglr;eral interface XSPI0_CKN out
XSPIO_DS 110 Read data strobe / Write data mask
XSPIO_IO0to 7 110 Input/output data O to data 7
XSPIO_CSON Out Output the chip select signal for the channel 0.
Low: Selected, High: Not selected
XSPIO_RESETON Out Output the reset status signal for the channel 0.
Low: reset status
XSPI0O_RSTOON In Input the reset status signal from the channel 0
XSPIO_INTON In Input the interrupt signal from the channel 0
XSPIO_ECSON In Input the error correction status from the channel 0
XSPI0O_WPON Out Output the write-protection signal for the channel 0
XSPIO_CSIN Out Output the chip select signal for the channel 1
Low: Selected, High: Not selected
XSPIO_RESETIN Out Output the reset status signal for the channel 1
Low: reset status
XSPIO_RSTO1N In Input the reset status signal from the channel 1
XSPIO_INT1N In Input the interrupt signal from the channel 1
XSPIO_ECSIN In Input the error correction status from the channel 1
XSPIO_WP1N Out Output the write-protection signal for the channel 1
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RZ/V2N Group

Section 2 Pin

Table 2.3-1 List of Pin Functions (3/7)
Classification Pin Name 1/0 Function
DDR memory DDRn_DQAO to 15, I/0 DRAM data bits and strobes
interface channel 0 DDRn_DQBO to 15
DDRn_DMIAO to 1, I/0 DRAM data bits and strobes
DDRn_DMIBO to 1
DDRn_DQSATO to 1, 110 DRAM data bits and strobes
DDRn_DQSBTO to 1
DDRn_DQSACO to 1, 110 DRAM data bits and strobes
DDRn_DQSBCO to 1
DDRn_CKEAO to 1, 110 DRAM address bits and command bits
DDRn_CKEBO to 1
DDRn_CAAO to 5, I/0 DRAM address bits and command bits
DDRn_CABO to 5
DDRn_CSAO to 1, I/0 DRAM address bits and command bits
DDRn_CSBOto 1
DDRn_CKAT, DDRn_CKBT /O DRAM address bits and command bits
DDRn_CKAC, I/0 DRAM address bits and command bits
DDRn_CKBC
DDRn_RESETN Out Output DRAM reset signal
DDRn_DTEST 1/0 Digital observation pin
DDRn_ATEST I/0 Voltage reference for receivers and analog test point for debug
DDRn_ZN — Connect calibration external reference resistor (120Q + 1%)
SD/eMMC interface SDOCLK Out Output the clock signal to external SD/eMMC device
SDOCMD I/0 Input/output the command code from/to external SD/eMMC device
SDODATO to 7 I/O Input/output data O to data 7
SDORSTN Out Output the reset signal to external eMMC device
SDOWP In Input the write-protection signal from external SD device
SDOCD In Input the card-detect signal from external SD slot
SDOPWEN Out Output the power-enable signal to power supply IC for SD device
Low: Disabled, High: Enabled
SDOIOVS Out Output the 10 voltage level signal to SD device
Low: 3.3V, High: 1.8 V
SD interface SD1CLK, Out Output the clock signals to external SD device
SD2CLK
SD1CMD, Out Input/output the command code from/to external SD device
SD2CMD
SD1DATO to 3, I/0 Input/output data O to data 3
SD2DATO to 3
SD1WP, In Input the write-protection signals from external SD device
SD2WP
SD1CD, In Input the card-detect signals from external SD slot
SD2CD
SD1PWEN, SD2PWEN Out Output the power-enable signals to the power supply IC for SD
device
Low: Disabled, High: Enabled
SD1I0VS, SD2I0VS Out Output the 10 voltage level signals to SD device
Low: 3.3V, High: 1.8 V
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Table 2.3-1 List of Pin Functions (4/7)
Classification Pin Name 110 Function
USB2.0 channel 0 USB20_DP I/0 USB2.0 D+ signal
USB20_DM I/0 USB2.0 D- signal
USB20_OTGID In Input OTG ID (pulled up by the internal resistor)
Low: Host, High: Peripheral

USB20_VUBUSIN In Input USB VBUS detect signal*!

USB20_OTGEXICEN Out OTG power supply IC control pin

USB20_VBUSEN Out VBUS control signal (active high)

USB20_OVRCURN In Overcurrent detection (active low)

USB20_TXRTUNE In USB transmitter tune pin. This analog signal connects to an
external resistor (200Q +1%) that adjusts the USB PHY’s high-
speed source impedance.

USB3.2 channel 0 USB30_DP 110 USB2.0 D+ signals

USB30_DM I/0 USB2.0 D- signals

USB30_RXOM In USB3.2 super-speed plus differential receive pair (negative)

USB30_RX0P In USB3.2 super-speed plus differential receive pair (positive)

USB30_TXO0M Out USB3.2 super-speed plus differential transfer pair (negative)

USB30_TX0P Out USB3.2 super-speed plus differential transfer pair (positive)

USB30_VBUSEN Out VBUS control signals (active high)

USB30_OVRCURN In Overcurrent detection (active low)

USB3_USRESREF — USB3 reference resistor with 200Q (1%, 100 ppm/°C) to Vss

USB30_TXRTUNE — USB transmitter tune pin. This analog signal connects to an
external resistor (200Q +1%) that adjusts the USB PHY’s high-
speed source impedance.

PCle Gen3 PCIE_TXDPLO Out PCle TX data (positive) of Lane O

PCIE_TXDNLO Out PCle TX data (negative) of Lane O

PCIE_TXDPL1 Out PCle TX data (positive) of Lane 1

PCIE_TXDNL1 Out PCle TX data (negative) of Lane 1

PCIE_RXDPLO In PCle RX data (positive) of Lane 0

PCIE_RXDNLO In PCle RX data (negative) of Lane O

PCIE_RXDPL1 In PCle RX data (positive) of Lane 1

PCIE_RXDNL1 In PCle RX data (negative) of Lane 1

PCIE_REFCLKPO In Differential reference clock (positive)

PCIE_REFCLKNO In Differential reference clock (negative)

PCIEO_RSTOUTB Out Output the reset signal
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Table 2.3-1 List of Pin Functions (5/7)
Classification Pin Name 1/0 Function
Gb Ethernet ETO_MDIO, I/0 Management data /O
channel 0, 1 ET1_MDIO
ETO_MDC, Out Management data clocks
ET1_MDC
ETO_RXCTL_RXDV, In RX control/data valid
ET1 _RXCTL_RXDV
ETO_TXCTL_TXEN, Out TX control/data enable
ET1_TXCTL_TXEN
ETO_TXER, Out TX data error (MIl mode)
ET1 TXER
ETO_RXER, In RX data error (MIl mode)
ET1 RXER
ETO_RXC_RXCLK, In RX clocks
ET1 RXC_RXCLK
ETO_TXC_TXCLK, 110 TX clocks
ET1 _TXC_TXCLK
ETO_CRS, In Carrier sense (MIl mode)
ET1 CRS
ETO_COL, In Collision detection (MIl mode)
ET1 COL
ETO_TXDO, Out TX data O
ET1_TXDO
ETO_TXD1, Out TX data 1
ET1 TXD1
ETO_TXD2, Out TX data 2
ET1 TXD2
ETO_TXD3, Out TX data 3
ET1_TXD3
ETO_RXDO, In RX data 0
ET1_RXDO
ETO_RXD1, In RX data 1
ET1 RXD1
ETO_RXD2, In RX data 2
ET1_RXD2
ETO_RXD3, In RX data 3
ET1 RXD3
ETO_PHYINTR, In PHY interrupt signals
ET1 PHYINTR
MIPI DSII DSI_DPCLK Out Output clocks (positive)
DSI_DNCLK Out Output clocks (negative)
DSI_DPDATAO to 3 Out TX data 0 to TX data 3 (positive)
DSI_DNDATAO to 3 Out TX data 0 to TX data 3 (negative)
DSI_VREGOP4V — Connect this pin to Vss via a 2.2-nF capacitor
MIPI CSI-2 channeln  CSIn_CLKP In Input clocks (positive)
(n=0to1) CSIn_CLKN In Input clocks (negative)
CSIn_DATAOP to In RX data 0 to RX data 3 (positive)
CSIn_DATA3P
CSIn_DATAON to In RX data 0 to RX data 3 (negative)
CSIn_DATA3N
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Section 2 Pin

Table 2.3-1 List of Pin Functions (6/7)
Classification Pin Name 110 Function
CANFD interface CRXn In RX data 0 to RX data 5
channeln (n=0105) oy, out TX data 0 to TX data 5
CRXDPn Out RX data 0 to RX data 5 phase signal
CTXDPn Out TX data 0 to TX data 5 phase signal
Serial peripheral RSPCKXx I/0 Synchronous clock signal
Lnr:z:sglex(Rspl) MOSIx 110 Data of Main-Out / Sub-In
(x=A,B,C) MISOx 110 Data of Main-In / Sub-Out
SSLx0to 3 1/O*3 Chip select pins
Serial communication RXDn In Input the receive data (asynchronous mode / clock synchronous
interface (RSCI) mode / simple SPI mode / smart card mode)
channeln (n=0109) TXDn Out Output the transmission data (asynchronous mode / clock
synchronous mode / simple SPI mode / smart card mode)
SCKn I/0 Clock pins (clock synchronous mode / simple SPI mode / smart
card mode)
CTSnN In Input the start of transmission as the hardware flow control signals
(asynchronous mode / clock synchronous mode)
RTSnN Out Output the reception as the hardware flow control signals
(asynchronous mode / clock synchronous mode)
MOSIn 110 Data of Main-Out / Sub-In (simple SPI mode)
MISOn 110 Data of Main-In / Sub-Out (simple SPI mode)
SCLn I/O 12C clocks (simple 12C mode)
SDAN I/0 12C data (simple 12C mode)
SSn In Input chip selector (simple SPI mode)
DEn Out Output driver enable signal for half duplex (asynchronous mode)
12C bus interface SCLn 110 Clock pins with Nch open drain
Esllcg tcohg)nnel n SDAN 110 Data pins with Nch open drain
13C bus interface SCL30 I/0 Clock pin
(13C) SDA30 I/0 Data pin
General purpose GTIOCOA to 15A, I/0 Input capture for pulse width, output timer compare, and output
timer (GPT) GTIOCOB to 15B, PWM signals
GTIOCOAN to 15AN, “nX” and “nXN"” are anti-phase signals (X = A or B, n = 0 to 15).
GTIOCOBN to 15BN
GTETRGA to GTETRGH In Input disable-output request signals for GPT outputs
Compare match timer TICnO, TICnl In Input capture signals
ESTBVEQ g)hannel n TOCnO0, TOCnl Out Output compare signals
Pulse density PDMDATO0O0 to 02, In Input PDM data
modulation interface PDMDAT10 to 12
(PDM) channel n PDMCLKOO to 02, Out Output PDM sampling clocks
(n=0t06) PDMCLK10 to 12
Serial sound interface SSIn_SDATA I/0 Serial sound data (TDM supported) (n = 0 to 9)**
(SSIU) channel n SSIn_SCK 110 Serial clock (n =0 to 7, 9)*
SSIin_WS 110 Word select (n = 0 to 7, 9)*
SPDIF SPDIFn_OUT Out Output SPDIF data
channeln (n=0102) "gpn ey |y In Input SPDIF data
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Table 2.3-1 List of Pin Functions (7/7)

Classification Pin Name 110 Function
1/0 ports P00 to P15 110 General purpose input/output pins with 3.3-V tolerance.
P20 and P21 I/0 General purpose input/output pins included with 13C functions with
1.8-V tolerance.
P30 to P47 1/0 General purpose input/output pins with 3.3-V tolerance.
P50 to P57 110 General purpose input/output pins with 3.3-V tolerance.
P60 to P67 110 General purpose input/output pins with 3.3-V tolerance.
Selectable to use ELC function pins/groups.
P70 to P77 110 General purpose input/output pins with 3.3-V tolerance.
P80 to P87 110 General purpose input/output pins with 3.3-V tolerance.
Selectable to use ELC function pins/groups.
P90 to P92 1/0 General purpose input/output pins without 3.3-V tolerance.
P93 to PA7 I/0 General purpose input/output pins with 3.3-V tolerance.
PBO to PB5 1/0 General purpose input/output pins without 3.3-V tolerance.
Note 1.  Since this LSI has a resistor mounted between the USB20_VUBUSIN pin and Vss, connect the pin to the USVBUS pin via a

30-kQ (£1%) resistor. The schematic diagram is shown in Figure 2.3-1.

Note 2.  QRESNSEL should be at the low level.
Note 3.  SSLx1 to SSLx3 are output only.
Note 4.  Half duplex: Ch. 0to 9
Full duplex: Pairing ch. 0&9, 1&2, 3&4, 5&6, and 7&8
This LSI
30kQ (£1%) USB20_VUBUSIN
USB VBUS L
1pF
Vss L
VSS
Figure 2.3-1  Connection Diagram of Resistor to USB20_VUBUSIN
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Section 3

Electrical Characteristics

This section describes the electrical characteristics of this LSI.

3.1 Absolute Maximum Ratings

Permanent damage to the LSI may result if absolute maximum ratings are exceeded.

Table 3.1-1 Absolute Maximum Ratings (1/3)
Unit Name Item Symbol Min. Max. Unit
CA55 VDDO09_CA55 CA55_Vppog -0.4 1.2 \%
PD_OTHERS VDDO08_OTHERS OTHERS_Vppos -0.4 1.2 \%
VDD33_OTHERS OTHERS_Vpps3 -0.4 3.8 \%
VDD33_PRE18_OTHERS OTHERS_PRE18Vpps3 -0.4 25 \%
VDD1833_OTHERS_A OTHERSA_Vppisss -0.4 3.8 \%
VDD1833_OTHERS_B OTHERSB_Vppisas -0.4 3.8 \Y;
VDD1833_OTHERS_C OTHERSC_Vpp1s33 -0.4 3.8 \%
VDD1833_OTHERS_D OTHERSD_Vpp1s33 -0.4 3.8 \%
PD_AWO VvDD08_AWO AWO_Vppos -0.4 1.2 \Y
VDD18_AWO AWO_Vppis -0.4 25 \%
VDD1833_AWO AWO Vppigss -0.4 3.8 \Y;
VDD1833_PRE18_AWO AWO_PRE18Vppiss3 -0.4 2.5 \%
USB30 USB30_USVPH USB30_USVey -0.4 25 \%
USB30_USVPTX USB30_USVprx -0.4 1.2 \%
USB30_USVDD33 USB30_USVppss -0.4 3.8 \%
USB30_USVDD18 USB30_USVppis -0.4 25 \%
USB30_USDVDD USB30_USDVpp -0.4 1.2 \%
USB20 USB20_USVDD33 USB20_USVppss -0.4 3.8 \%
USB20_USVDD18 USB20_USVppis -0.4 2.5 \%
USB20_USDVDD USB20_USDVpp -0.4 1.2 \%
TSUO TSOAVDD18 TSOAVpp1s -0.4 25 \%
TSODVDDO8A TSODVpposa -0.4 1.2 \%
TSU1 TS1AVDD18 TS1AVpp1s -0.4 25 \%
TS1DVDDO8A TS1DVpposa -0.4 1.2 \%
xSPI VDD1833_XSPI XSPI_Voppisss -0.4 3.8 \%
SDO VvDD1833_SDO0 SDO_Voppisss -0.4 3.8 Y
VDD1833_PRE18_SD SD_PRE18Vppiss3 -0.4 2.5 \%
SD1 VDD1833_SD1 SD1_Vppisss -0.4 3.8 \%
VDD1833_PRE18_SD SD_PRE18Vppiss3 -0.4 2.5 \%
SD2 VDD1833_SD2 SD2_Vopisss -0.4 3.8 Y
VDD1833_PRE18_SD2 SD2_PRE18Vppiss3 -0.4 2.5 \%
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Table 3.1-1 Absolute Maximum Ratings (2/3)
Unit Name Item Symbol Min. Max. Unit
oTP OTPVDD18 OTP_Vbpis -0.4 25 \%
DDRO VDDO08_DDR DDR_Vppos -0.4 1.2 \
DDRO_VDDQ DDRO_Vppg -0.4 15 v
DDRO_VDDQLP DDRO_Vppoup -0.4 15 v
DDRO_VAA DDRO_Vaa -0.4 2.5 \%
GBETHO VDD1833_ETO ETO_Vopisss -0.4 3.8 \%
VDD1833_PRE18_ET ETO_PRE18Vppisss -0.4 2.5 \%
GBETH1 VDD1833_ET1 ET1_Vopisss -0.4 3.8 \%
VDD1833_PRE18 ET ET1_PRE18Vppisss -0.4 25 \%
CRUO CSI0_MSVDD18 CSI0_MSVpp1s -0.4 2.5 \Y
CSI0_MSVDDOP8 CSI0_MSVppors -0.4 1.2 \Y
CRU1 CSI1_MSvDD18 CSI1_MSVppis -0.4 25 \
CSI1_MSVDDOPS8 CSI1_MSVppors -0.4 1.2 \%
DSI DSI_VDDOP8 DSI_Vppors -0.4 1.2 \%
DSI_VvDD12 DSI_Vppi2 -0.4 2.5 \%
DSI_VDD18 DSI_Vopis -0.4 25 Y
PCIE PCIE_VCC18ACMN PCIE_Vccisacun -0.4 25 \%
PCIE_VCC18ALO01 PCIE_VccisaLor -0.4 25 \%
PCIE_VCCO08ALO1 PCIE_VccosaLo -0.4 1.2 \%
13C VvDD1218_13C I3C_Vppizis -0.4 25 Y
ADC ADCO_ADAVDD18 ADCO_ADAVpp1s -0.4 25 \%
ADC1_ADAVDD18 ADC1_ADAVppis -0.4 25 \%
ADC2_ADAVDD18 ADC2_ADAVpp1s -0.4 25 \%
CPG PLVDD_PLLCM33 PLLCM33_PLVpp -0.4 2.5 \%
PLVDD_PLLCLN_DTY_DRP PLLCLN_DTY_DRP_PLVpp -0.4 25 Y
PLVDD_PLLCA55 PLLCAS55_PLVpp -0.4 2.5 \%
PLVDD_PLLVDO_DSI PLLVDO_DSI_PLVpp -0.4 2.5 \%
PLVDD_PLLDDRO PLLDDRO_PLVpp -0.4 25 \%
PLVDD_PLLETH_GPU PLLETH_GPU_PLVpp -0.4 2.5 \%
PLDVDDO08_PLLCM33 PLLCM33_PLDVppos -0.4 1.2 \%
PLDVDDO8_PLLCLN_DTY_DRP PLLCLN_DTY_DRP_PLDVppgs -0.4 1.2 \%
PLDVDDO09_PLLCA55 PLLCA55_PLDVppgy -0.4 1.2 \%
PLDVDDO08_PLLVDO_DSI PLLVDO_DSI_PLDVppos -0.4 1.2 \%
PLDVDDO08_PLLDDRO PLLDDRO_PLDVppos -0.4 1.2 \%
PLDVDDO08_PLLETH_GPU PLLETH_GPU_PLDVppos -0.4 1.2 \%
CST VDD1833_JTAG JTAG_Vppisss -0.4 3.8 \%
VDD1833_PRE18_JTAG JTAG_PRE18Vppis3s -0.4 25 \%
PWC VDD18_PWC PWC_Vop1g -0.4 2.5 \
— Input voltage (0.6-V 1/O) Vinos -0.4 DDRN_Vppoip  V
+0.3*
— Input voltage (1.1-V 1/0O) Vin11 -0.4 DDRN_Vppg + V
0_3*1
— Input voltage (1.2-V 1/O) Viniz -0.4 Vi, + 0.3%2 \Y
— Input voltage (1.8-V 1/0) Vinis -0.4 Vig + 0.3*° \%
— Input voltage Vinis_tol -0.4 3.6 \%
(1.8-V I/O (3.3-V tolerant))**
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Table 3.1-1 Absolute Maximum Ratings (3/3)

Unit Name Item Symbol Min. Max. Unit

— Input voltage (3.3-V I/0) Vina3 -0.4 Va3 + 0.3*° \Y

— Analog input voltage (ADC 1/0O) Vain1s 0 ADAVpp1s \%

— Junction temperature T; -40 125 °C

— Storage temperature Tstg -40 150 °C

Note 1. n =0, 1. The voltage to be applied must be within the absolute maximum rating (1.5 V).

Note 2.  The voltage to be applied must be within the absolute maximum rating (2.5 V). Vi, indicates the power supply voltage for 1.2-
V 1/O pins.

Note 3. The voltage to be applied must be within the absolute maximum rating (2.5 V). V15 indicates the power supply voltage for 1.8-
V 1/0 pins. When 1.8-V is used for the 3.3/1.8-V switching I/O, this specification is applied.

Note 4.  Pxx pins (with the exceptions of P2x, P90, P91, P92, and PBx)

Note 5. The voltage to be applied must be within the absolute maximum rating (3.8 V). Va3 indicates the power supply voltage for 3.3-
V I/O pins. When 1.8-V is used for the 3.3/1.8-V switching I/O, this specification is applied.
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3.2 Recommended Operating Range

Table 3.2-1 Recommended Operating Range (1/2)

Unit Name Item Symbol Min. Typ. Max. Unit  Note

CA55 VDDO09_CA55 CA55_Vppoo 0.86 0.9 0.94 v 0.9 V: OD**
0.76 0.8 0.84 \% 0.8 V: ND*!

PD_OTHERS VDD08_OTHERS OTHERS_Vppos 0.76 0.8 0.84 v *2
VDD33_OTHERS OTHERS_Vpps3 3.14 3.3 3.46 v
VDD33_PRE18_OTHERS OTHERS_PRE18Vppss 1.71 1.8 1.89 v
VDD1833_OTHERS_A OTHERSA_Vppig33 3.14 3.3 3.46 \Y

1.71 1.8 1.89 \%
VDD1833_OTHERS_B OTHERSB_Vppisas 3.14 3.3 3.46 v
1.71 1.8 1.89 v
VDD1833_OTHERS_C OTHERSC_Vopigss 3.14 3.3 3.46 v
1.71 1.8 1.89 v
VDD1833_OTHERS_D OTHERSD_Vppig3s 3.14 3.3 3.46 v
1.71 1.8 1.89 %

PD_AWO VDD08_AWO AWO_Vppes 0.76 0.8 0.84 v
VDD18_AWO AWO_Vppss 1.71 1.8 1.89 \Y
VDD1833_AWO AWO_Vppigss 3.14 3.3 3.46 v

1.71 1.8 1.89 v
VDD1833_PRE18_AWO AWO_PRE18Vppisgss 1.71 1.8 1.89 v

USB30 USB30_USVPH USB30_USVpy 1.71 1.8 1.89 v
USB30_USVPTX USB30_USVprx 0.76 0.8 0.84 v
USB30_USVDD33 USB30_USVpps3 3.14 3.3 3.46 \%
USB30_USVDD18 USB30_USVopig 1.71 1.8 1.89 v
USB30_USDVDD USB30_USDVpp 0.76 0.8 0.84 \%

USsB20 USB20_USVDD33 USB20_USVppss 3.14 3.3 3.46 \%
USB20_USVDD18 USB20_USVppis 1.71 1.8 1.89 v
USB20_USDVDD USB20_USDVpp 0.76 0.8 0.84 v

TSUO TSOAVDD18 TSOAVppis 1.71 1.8 1.89 v
TSODVDDOSA TSODVoposa 0.76 0.8 0.84 \%

TSU1 TS1AVDD18 TS1AVppig 1.71 1.8 1.89 v
TS1DVDDOSA TS1DVopoea 0.76 0.8 0.84 v

xSPI VDD1833_XSPI XSPI_Vopigss 3.14 3.3 3.46 %

1.71 1.8 1.89 v

SDO VDD1833_SD0 SDO_Vopisss 3.14 3.3 3.46 v

1.71 1.8 1.89 v

VDD1833_PRE18_SD SD_PRE18Vppisas 1.71 1.8 1.89 \Y

sD1 VvDD1833_SD1 SD1_Vopisss 3.14 3.3 3.46 v
1.71 1.8 1.89 v

VDD1833_PRE18_SD SD_PRE18Vppisas 1.71 1.8 1.89 \Y

SD2 VDD1833_SD2 SD2_Vppisss 3.14 3.3 3.46 \%
1.71 1.8 1.89 v

VDD1833_PRE18_SD2 SD2_PRE18Vppig33 1.71 1.8 1.89 v

OTP OTPVDD18 OTP_Vopis 1.71 1.8 1.89 %
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Table 3.2-1 Recommended Operating Range (2/2)

Unit Name Item Symbol Min. Typ. Max. Unit  Note

DDRO VDDO08_DDR DDR_Vppos 0.76 0.8 0.84 \% *2
DDRO_VDDQ DDRO_Vppg 1.06 1.1 1.17 \%
DDRO_VDDQLP DDRO_VoppoLp 057 0.6 065 V 0.6 V: LPDDR4X

1.06 1.1 1.17 \% 1.1V: L LPDDR4
DDRO_VAA DDRO_Vaa 1.71 1.8 1.89 \%

GBETHO VDD1833_ETO ETO_Vopisss 3.14 3.3 3.46 \%

1.71 1.8 1.89 \%
VDD1833_PRE18_ET ETO_PRE18Vppisss 1.71 1.8 1.89 \%

GBETH1 VDD1833_ET1 ET1_Vopisss 3.14 3.3 3.46 \%

1.71 1.8 1.89 \%
VDD1833_PRE18_ET ET1_PRE18Vppisss 1.71 1.8 1.89 \%

CRUO CSI0_MSVDD18 CSIO0O_MSVpp1s 1.71 1.8 1.89 \%
CSI0_MSVDDOP8 CSI0_MSVppops 0.76 0.8 0.84 \

CRU1 CSI1_MSvVDD18 CSI1_MSVpp1s 1.71 1.8 1.89 \%
CSI1_MSVDDOP8 CSI1_MSVppors 0.76 0.8 0.84 \%

DSl DSI_VDDOP8 DSI_Vopops 0.76 0.8 0.84 \%
DSI_VvDD12 DSI_Vppi2 1.14 1.2 1.26 \%
DSI_VvDD18 DSI_Vopis 1.71 1.8 1.89 \%

PCIE PCIE_VCC18ACMN PCIE_Vccisacwn 1.71 1.8 1.89 \%
PCIE_VCC18ALO01 PCIE_Vccisalon 171 1.8 1.89 \%
PCIE_VCCO08ALO1 PCIE_VccosaLor 0.76 0.8 0.84 \%

13C VDD1218_13C 1I3C_Vbpi218 1.71 1.8 1.89 \%

1.14 1.2 1.26 \%

ADC ADCO_ADAVDD18 ADCO_ADAVpp1s 1.71 1.8 1.89 \%
ADC1_ADAVDD18 ADC1_ADAVpp1s 1.71 1.8 1.89 \%
ADC2_ADAVDD18 ADC2_ADAVpp1s 1.71 1.8 1.89 \%

CPG PLVDD_PLLCM33 PLLCM33_PLVpp 1.71 1.8 1.89 \%
PLVDD_PLLCLN_DTY_DRP PLLCLN_DTY_DRP_ 1.71 1.8 1.89 \%

PLVpp
PLVDD_PLLCA55 PLLCA55_PLVpp 1.71 1.8 1.89 \%
PLVDD_PLLVDO_DSI PLLVDO_DSI_PLVpp 1.71 1.8 1.89 \%
PLVDD_PLLDDRO PLLDDRO_PLVpp 1.71 1.8 1.89 \%
PLVDD_PLLETH_GPU PLLETH_GPU_PLVpp 1.71 1.8 1.89 \%
PLDVDDO08_PLLCM33 PLLCM33_PLDVppos 0.76 0.8 0.84 \%
PLDVDDO8 PLLCLN_DTY_DRP PLLCLN_DTY_DRP_PLD 0.76 0.8 0.84 \%

Vbbos
PLDVDDO09_PLLCA55 PLLCA55_PLDVppgy 0.86 0.9 0.94 \% 0.9 V: OD*

0.76 0.8 0.84 \ 0.8 V: ND**

PLDVDDO08_PLLVDO_DSI PLLVDO_DSI_PLDVppes 0.76 0.8 0.84 \%
PLDVDDO08_PLLDDRO PLLDDRO_PLDVppes 0.76 0.8 0.84 \%
PLDVDDO08_PLLETH_GPU PLLETH_GPU_PLDVppes 0.76 0.8 0.84 \%

CST VDD1833_JTAG JTAG_Vppisss 3.14 3.3 3.46 \%

1.71 1.8 1.89 \%

VDD1833_PRE18_JTAG JTAG_PRE18Vppis3s 1.71 1.8 1.89 \%

PWC VDD18_PWC PWC_Vppis 1.71 1.8 1.89 \%
Note 1.  OD: Over drive (up to 1.8-GHz operation frequency)

ND: Normal drive (up to 1.1-GHz operation frequency)
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Note 2.  To avoid the possibility of noise, separating this power supply from other power supply terminals is recommended.
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3.3 Power-On/Off Sequence

3.3.1 CM33 Boot Mode (PWC Enabled)

The state diagram of CM33 cold boot is shown in Figure 3.3-1. The boot mode states (1) to (4) refer to the sequence
of (1) to (4) in Figure 3.3-2.

Released
system-reset (QRESN)

PWC sequence
(when QRESNSEL = low)

Enable to run some units > .
(AWO domain) >: . ( Enable to run all units @

Note 1. CM33 operates the system managements.

Note 2. When the power mode switches from AWO to ALL_ON depending on the user system, CM33 sets the LSI registers and
PMIC registers to supply power to the OTHERS domain.

Figure 3.3-1 CM33 Boot State Diagram
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ffffff - Power control

———————— + Controlled on a PCB board

Poweron | @ 1 @0 | @ @b Lowe (@rd @) Power off
¢ X X ) (—
0 ) ) () (4 () ! ! f | |
y I | | | | I I | I
Power mode | ALL_OFF 1 >K 1 AWO 1 ALL_ON 1 AWO 1 1 X ALL_OFF
T
! i i | | : ; - ! }
AWO power supply OFF . | | | | ON | | | 1 ‘X OFF
i 1 | 1 I ] | ] ] } V)
OTHERS power supply I | OFF | | ’5:"»:: I on | | | | OFF |
‘ : 1 ‘ 1 ‘ — ‘ ;
I | 41 ceses
Main clock | | § L
OFF i T I Oscillation || r T ! 21
R ‘ ‘ [ ol [ § |
A I I I Lo | R
| A | I | [ ‘ 5
1st Grp power on )‘ \ | ‘ | | | | | :5: 1\
‘ N | | [ s | | I ! |
QRESN (input pin) | yl | } F] } g } } | h
b /
I ¢ 2 f L/ |
PWEND | | v \ 18 | :,f; o } i I
| ! | | Y
2nd Grp power on I } i | A h HN !
(PWENO control) 1 i | g o } H N }
3rd Grp power on } | 4 T é I ! ! I “ ; |
(PMIC direct) ‘ ! 2 | a | 1 Hh —
‘ | 3 | \ \ ro i
| | g | \ | | W
PWEN1 | 1 < I } } ‘ 1 wlebe ||
] f 7t Tt
4th Grp power on | | | f ! I ! 1! [
(PWENT control) ' I v } I | | 11 L
I | L I ! e oo
PWEN2 ‘ | | ,/ ! | | | 1l |
} f i ! " I T f Il 1
5th Grp power on | | Il | | | ! 1! [
(PWEN2 control) : 1 V‘ | | ' 1 i —t
QRESN_OUT (internal | | | ; " T T ' I ol
reset) I } | - | | linw(pwc) ‘41_%
| Waiting TUML TUM2 / tom__ | Tomz_ ! Toms_ |
r’sl:;lwi;lmn | 8ck ’“54'1 ‘ } Sw(cP) :ﬁa K " T1oms t swew }*3 ad L |l Iln;'; o
: \ \ — Lo
swi&n TOM4
‘ 1CLK
Assert Assert
OTHERS_ON_TRG OTHERS_OFF_TRG ‘ ASSE"{QV‘C’S&?;TJRG
(SW control SW control) i
LSl status Pg“;,?g;;’" Reset period (power-on period) Operating period ngﬁg;;’"
PWC status INIT FSM_M1 X FSM_M2 FSM_M3 FSM_M4 FSM_M5 FSM_M6 FSM_M7 FSM_M9

1st Grp power supply

08V

VDD08_AWO
TSODVDDO8A
PLDVDDO8_PLLCM33

VDD18_AWO
VDD1833_PRE18_AWO
VDD1833_PRE18_JTAG
VDD1833_PRE18_SD2
PLVDD_PLLCM33
TSO0AVDD18
VDD18_PWC

1218V

VDD1218_13C

(When used as 1.8 V)
VDD1833 JTAG
VDD1833_XSPI
VDD1833_SD2
VDD1833_ AWO
VDD1833_OTHERS_A
VDD1833_OTHERS_B

VDD1833 OTHERS_C
VDD1833_OTHERS_D

2nd Grp power supply

(When used as 3.3 V)
VDD1833_JTAG
VDD1833_XSPI
VDD1833_SD2
VDD1833_AWO
VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

18V
ADCn_ADAVDD18 (n=0 to 2)

OTPVDD18

3rd Grp power supply

08V

VDD08_DDR*!
VDD08_OTHERS*
USB20_USDVDD
USB30_USVPTX
USB30_USDVDD
PCIE_VCCOBALOL
DSI_VDDOP8
CSI0_MSVDDOP8
CSI1_MSVDDOP8
TS1DVDDOBA
PLDVDDO8_PLLCLN_DTY_DRP
PLDVDDO08_PLLVDO_DSI
PLDVDDO08_PLLDDRO
PLDVDDO8_PLLETH_GPU

08V/09V
VDD09_CAS5
PLDVDDO09_PLLCASS

11v
DDRO_VDDQ*?

06V/11V
DDRO_VDDQLP*

VDD1833_PRE18_SD
USB20_USVDD18
USB30_USVPH
USB30_USVDD18
PCIE_VCC18ACMN
PCIE_VCC18ALO1
VDD1833_PRE18_ET
TS1AVDD18
PLVDD_PLLCLN_DTY_DRP
PLVDD_PLLCAS5
PLVDD_PLLVDO_DSI
PLVDD_PLLDDRO
PLVDD_PLLETH_GPU
VDD33_PRE18_OTHERS
DDRO_VAA

33V
USB20_USVDD33
USB30_USVDD33

(When used as 1.8 V)
VDD1833_SD0
VDD1833_SD1
VDD1833_ETO
VDD1833_ET1

Note 1. Power supplies for VDD08_DDR and VDD08_OTHERS
should be controlled simultaneously (within 5 ms)
When using DDR IO Retention mode, keep the power

supply ON.

Note 2.

4th Grp power supply

18V
DsI_vDD18
CSI0_MSVDD18
CSI1_MSvDD18

33v
(or 3rd Grp)
VDD33_OTHERS

(When used as 3.3 V)
VDD1833_SD0
VDD1833_SD1
VDD1833_ETO
VDD1833_ET1

5th Grp power supply

12v
DSI_VDD12

(Continued on next page)
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(Continued from previous page)

Software control: RIIC or PFC (GPIO) control

Note: The clock stabilization time depends on the board design. Make the setting according to the results of
evaluation.

Note: Refer to the notes in 3.3.3 and 3.3.4 for details on the restrictions on the rise time and fall time of each power
supply.

Note: When the QRESN pin becomes low, the PWENO to PWEN2 pins become low simultaneously.

Note: When using the PWC, set QRESN to the low level at the same time as or after the 1st Grp power off.

Figure 3.3-2  Power-On/Power-Off Sequence (CM33 Boot)
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3.3.2

CA55 Boot Mode (PWC Enabled)

Power mode

AWO power supply

Main clock

1st Grp power on

QRESN (input pin)

PWENO

2nd Grp power on
(PWENO control)

PWEN1

3rd Grp power on
(PWENL control)

PWEN2

4th Grp power on
(PWEN2 control)

OTHERS power supply <

QRESN_OUT (internal

,,,,,, -» Power control

77777777 -+ Controlled on a PCB board

-

|
|
| No operating mode defined |
i
I
1
,
t
|

T T
OFF ‘>< oN 1 1 OFF
- i o
ON | V’X OFF
0
P”r' .....
T
Oscillation /

HW (PWC)

v

f
|
|
W (PwC)
|
I
|
Il
t
|
|

Y
f
|
reset) | ‘
Waiting roar | otume ! ouas !
for CLK >3 0\ = F 10 ms " 10ms " |
stabilization | | | [h—
| | | 1 ps or
I I I | I TuAd Assert ALL_OF longer
© ek (SW contra
LSI status Pg‘;"reh;g“ Reset period (power-on period) Operating period Reset period (power-off period) ngevﬁggﬁ
PWC status INIT FSM_A1 X FSM_A2 X FSM_A3 FSM_A5 FSM_A7 X FSM_A8 FSM_A9

08V
VDD08_AWO
TSODVDDO8A

18V
VDD18_AWO

TSO0AVDD18
VDD18_PWC

1.211.8V
vDD1218_I3C

VDD1833_JTAG
VDD1833_XSPI
VDD1833_SD2

VDD1833_AWO

1st Grp power supply (1)

PLDVDDO08_PLLCM33

VDD1833_PRE18_AWO
VDD1833_PRE18_JTAG
VDD1833_PRE18_SD2
PLVDD_PLLCM33

(When used as 1.8 V)

VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

1st Grp power supply (2)

18V
VDD1833_PRE18_SD
USB20_USVDD18
USB30_USVPH
USB30_USVDD18
PCIE_VCC18ACMN
PCIE_VCC18ALO1
VDD1833_PRE18_ET
TS1AVDD18
PLVDD_PLLCLN_DTY_DRP
PLVDD_PLLCAS5
PLVDD_PLLVDO_DSI
PLVDD_PLLDDRO
PLVDD_PLLETH_GPU
VDD33_PRE18_OTHERS
DDRO_VAA

08V
VDD08_DDR*!
VDD08_OTHERS*
USB20_USDVDD
USB30_USVPTX
USB30_USDVDD
PCIE_VCCO8ALOL
DSI_VDDOP8

CSI0_MSVDDOP8
CSI1_MSVDDOP8
TS1DVDDOSA
PLDVDDO08_PLLCLN_DTY_DRP
PLDVDDO08_PLLVDO_DSI
PLDVDDO08_PLLDDRO
PLDVDDO08_PLLETH_GPU

0.8V/09V
VDDO09_CA55
PLDVDDO09_PLLCAS55

33V
USB20_USVDD33
USB30_USVDD33

11V

DDRO_VDDQ (When used as 1.8 V)
VDD1833_SD0

06V/11V VDD1833_SD1

DDRO_VDDQLP VDD1833_ET0

VDD1833_ET1

Note 1. Power supplies for VDD08_DDR and VDD08_OTHERS
should be controlled simultaneously (within 5 ms).

2nd Grp power supply 3rd Grp power supply 4th Grp power supply
18V
DSI_VDD18
CSI0_MSvDD18
CSl1_MSvDD18

12V
DSI_VDD12

(When used as 3.3 V)
VDD1833_JTAG
VDD1833_XSPI
VDD1833_SD2
VDD1833_AWO
VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

(or 3rd Grp)
1.8Vv/33V
VDD1833_SD0
vDD1833_SD1
VDD1833_ETO
VDD1833_ET1

(or 1st Grp or 3rd Grp)
33V
VDD33_OTHERS

1.8V
ADCn_ADAVDD18(n=0 to 2)
OTPVDD18

(Continued on next page)
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(Continued from previous page)

Note: The clock stabilization time depends on the board design. Make the setting according to the results of evaluation.

Note: Refer to the notes in 3.3.5 and 3.3.6 for details on the restrictions on the rise time and fall time of each power
supply.

Note: When the QRESN pin becomes low, the PWENO to PWEN2 pins become low simultaneously.

Note: When using the PWC, set QRESN to the low level at the same time as or after the 1st Grp power off.

Figure 3.3-3  Power-On/Power-Off Sequence (CA55 Boot)
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3.3.3 Power-On Sequence — CM33 Boot Mode (PWC Disabled)

Power on 1), () \ (4)-a (4)-b , (4)-c
A A AL IN/2
‘ VIN VIN ViV Vi
Power mode { ALL_OFF AWO ALL_ON
Min.: None*?, Max.: 30 ms |
i
;e. {
; 0% 7
1st Grp power on :
f10% Min.: None, Max.: 30 ms
< H [«
v A-90% | )
2nd Grp power on !
10%-/
| Min.: O ps |
! I 1 Max.: None ; (0
QRESN (Reset input) 30% | :
Min.: None**, Max.: 30 ms**
) <> ”
External trigger ! 90% R
3rd Grp power on (PMIC control) E '
a0 Min.: None, Max.: 30 ms
» 1 Min.: 0 ps
! Max.: None <31 (@
. ] 90% )
4th Grp power on : ! i/
H 10%: Min.: None, Max.: 30 ms
H Min.: O us i
' Max.: None @: 4
5th Grp power on i
10%
Min.: OSC oscillation stabilization time
1st Grp power supply 2nd Grp power supply 3rd Grp power supply 4th Grp power supply
0.8V (When used as 3.3 V) 0.8V 1.8V 18V
VDDO08_AWO VDD1833_JTAG VDDO08_DDR*! VDD1833_PRE18_SD DSI_VDD18
TSODVDDO8A VDD1833_XSPI VDDOS_OTHERS"1 USB20_USvDD18 CSI0_MSVDD18
PLDVDDO08_PLLCM33 VvDD1833_SD2 USB20_USDVDD USB30_USVPH CSI1_MSVvDD18
VDD1833_AWO USB30_USVPTX USB30_USvDD18
18V VDD1833_OTHERS_A USB30_USDVDD PCIE_VCC18ACMN 33V
VDD18 AWO VDD1833 OTHERS_B PCIE_VCCO8ALOL PCIE_VCC18ALOL (or 3rd Grp)
VDD1833_PRE18_AWO VDD1833_OTHERS_C DSI_VDDOP8 VDD1833_PRE18_ET VDD33_OTHERS
VDD1833_PRE18_JTAG VDD1833_OTHERS_D CSI0_MSVDDOP8 TS1AVDD18
VDD1833_PRE18_SD2 CSI1_MSVDDOP8 PLVDD_PLLCLN_DTY_DRP (When used as 3.3 V)
PLVDD_PLLCM33 1.8V TS1DVDDO8SA PLVDD_PLLCA55 VDD1833_SD0
TSOAVDD18 ADCn_ADAVDD18(n=0 to 2) PLDVDDO8_PLLCLN_DTY_DRP PLVDD_PLLVDO_DSI VDD1833_SD1
VvDD18_PWC OTPVDD18 PLDVDDO08_PLLVDO_DSI PLVDD_PLLDDRO VDD1833_ETO
PLDVDDO08_PLLDDRO PLVDD_PLLETH_GPU VDD1833_ET1
1.2/1.8V PLDVDDO8_PLLETH_GPU VDD33_PRE18_OTHERS
VDD1218_13C DDRO_VAA
0.8V/09V
(When used as 1.8 V) VDDO09_CA55 33V
VDD1833_JTAG PLDVDDO09_PLLCA55 USB20_USVDD33
VDD1833_XSPI USB30_USVDD33 5th Grp power supply
VDD1833_SD2 11V
VDD1833_AWO DDRO_VDDQ*® (When used as 1.8 V) 12v
VDD1833_OTHERS_A VDD1833_SD0 DSI_vDD12
VDD1833_OTHERS_B 06V/11V VDD1833_SD1
VDD1833_OTHERS_C DDROﬁVDDQLP*5 VDD1833_ETO
VDD1833_OTHERS_D VDD1833_ET1
(Continued on next page)
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(Continued from previous page)

Note 1.  Power supplies for VDD08_DDR and VDD08_OTHERS should be controlled simultaneously (within £5 ms).
Note 2. TSODVDDO8A, TS0AVDD18: Min. 10 ps

Note 3. — DDRO_VDDQ, DDRO_VDDQLP (1.1 V): Min. 180 ps
— DDRO_VDDQLP (0.6 V): Min. 100 ps
— DDRO_VAA: Min. 290 ps
— VDDO08_DDR: Min. 5 us
— USB30_USVPTX, USB30_USVPH: Min. 10 us
— USB20_USDVDD, USB30_USDVDD: Min. 10 ps
— USB20_USVDD18, USB30_USVDD18: Min. 20 ps
— USB20_USVDD33, USB30_USVDD33: Min. 30 ps
— TS1DVDDO08A, TS1AVDD18: Min. 10 ps

Note 4. USB20_USDVDD, USB20_USVDD18, USB20_USVDD33, USB30_USDVDD, USB30_USVDD18, USB30_USVDD33: Max.
10 ms

Note 5.  When using DDR 10 Retention mode, keep the power supply ON.

Note: The clock stabilization time depends on the board design. Make the setting according to the results of
evaluation.

Note: The rise time of each power supply must be compliant with the maximum 30 ms regulation.

Figure 3.3-4  Power-On Sequence (CM33 Boot Mode)
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3.34 Power-Off Sequence — CM33 Boot Mode (PWC Disabled)

(4)-¢c (4)-d (4)-a Power off
‘ Nt I \ \
Power mode ALL_ON AWO ALL_OFF >
Min.: None*?, Max.: 30 ms
5
1st Grp power on :
Min.:'None, Max.: 30 ms
( <>
T 90% |
2nd Grp power on Shutdown trigger Min.: 1 us .
(PMIC control) Max.: None 10%
(( H N :E >
)7 T P\
. ' 70%
QRESN (Reset input) ! 5 R
! i
Min.: None*®, Max.: 30 ms !
(( ‘e! Min.: O us H
» 90% 1 _Max.: None |
3rd Grp power on |
Min.: None, Max.: 30 ms 10%
- R Min.: 0 ps !
(¢ <>l Max.: None
)] \ 0%
4th Grp power on External trigger
(PMIC control) ; \10%
5th Grp power on
Min.: None, Max.: 30 ms
Min.: 1 ps
Max.: None
1st Grp power supply 2nd Grp power supply 3rd Grp power supply 4th Grp power supply
0.8V (When used as 3.3 V) 0.8V 1.8V 18V
VDD08_AWO VDD1833_JTAG VDD08_DDR*1 VDD1833_PRE18_SD DSI_VvDD18
TSODVDDO8A VDD1833_XSPI VDDOS_OTHERS*1 USB20_USVDD18 CSI0_MSVDD18
PLDVDDO08_PLLCM33 VDD1833_SD2 USB20_USDVDD USB30_USVPH CSI1_MSvDD18
VDD1833_AWO USB30_USVPTX USB30_USVDD18
1.8V VDD1833_OTHERS_A USB30_USDVDD PCIE_VCC18ACMN 33V
VDD18_AWO VDD1833_OTHERS_B PCIE_VCCO08ALO1 PCIE_VCC18AL01 (or 3rd Grp)
VDD1833_PRE18_AWO VDD1833_OTHERS_C DSI_VDDOP8 VDD1833_PRE18_ET VDD33_OTHERS
VDD1833_PRE18_JTAG VDD1833_OTHERS_D CSI0_MSVDDOP8 TS1AVDD18
VDD1833_PRE18_SD2 CSI1_MSVDDOP8 PLVDD_PLLCLN_DTY_DRP (When used as 3.3 V)
PLVDD_PLLCM33 1.8V TS1DVDDO8SA PLVDD_PLLCAS55 VDD1833_SD0
TSOAVDD18 ADCn_ADAVDD18(n=0 to 2) PLDVDDO8_PLLCLN_DTY_DRP PLVDD_PLLVDO_DSI VDD1833_SD1
vDD18_PWC OTPVDD18 PLDVDDO08_PLLVDO_DSI PLVDD_PLLDDRO VDD1833_ETO
PLDVDDO08_PLLDDRO PLVDD_PLLETH_GPU VDD1833_ET1
1.2/1.8V PLDVDDO8_PLLETH_GPU VDD33_PRE18_OTHERS
VvDD1218_13C DDRO_VAA
08V/09V
(When used as 1.8 V) VDDO09_CA55 33V
VDD1833_JTAG PLDVDDO09_PLLCA55 USB20_USVDD33 5th G '
VDD1833_XSPI USB30_USVDD33 th Grp power supply
VDD1833_SD2 11V 12V
VDD1833_AWO DDRO_VDDQ** (When used as 1.8 V) D! VDD12
VDD1833_OTHERS_A VvDD1833_SD0 -
VDD1833_OTHERS_B 06V/11V VvDD1833_SD1
VDD1833_OTHERS_C DDRO_VDDQLP** VDD1833_ETO0
VDD1833_OTHERS_D VDD1833_ET1
(Continued on next page)
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(Continued from previous page)

Note 1.  Power supplies for VDD08_DDR and VDD08_OTHERS should be controlled simultaneously (within £5 ms).
Note 2. TSODVDDO8A, TS0AVDD18: Min. 10 ps

Note 3. TS1DVDDO8A, TS1AVDD18: Min. 10 us

Note 4.  When using DDR 10 Retention mode, keep the power supply ON.

Note: The fall time of each power supply must be compliant with the maximum 30 ms regulation.

Figure 3.3-5  Power-Off Sequence (CM33 Boot Mode)
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3.35 Power-On Sequence — CA55 Boot Mode (PWC Disabled)

Min.: None*?, Max.: 30 ms*®

50%
1st Grp power on

Min.: None, Max.: 30 ms
<>l (
)y

2nd Grp power on

Min.: None, Max.: 30 ms

3rd Grp power on
30 ms

4th Grp power on

Min.: O ps It

Max.: None :
>
._/
30%
|

QRESN (Reset input)

Min.: OSC oscillation stabilization time

1st Grp power supply (1) 1st Grp power supply (2) 2nd Grp power supply 3rd Grp power supply

0.8V 0.8V 18V (When used as 3.3 V) 1.8V
VDD08_AWO VDDOB_DDR"1 VDD1833_PRE18_SD VDD1833_JTAG DSI_VvDD18
TSODVDDOSA VDDOB_OTHERS"1 USB20_USVDD18 VDD1833_XSPI CSI0_MSVDD18

PLDVDDO8_PLLCM33 USB20_USDVDD
USB30_USVPTX
18V USB30_USDVDD
VDD18_AWO PCIE_VCCO8ALO1
VDD1833_PRE18_AWO DSI_VDDOP8
VDD1833_PRE18_JTAG CSI0_MSVDDOP8
VDD1833_PRE18_SD2 CSl1_MSVDDOP8

USB30_USVPH
USB30_USVDD18
PCIE_VCC18ACMN
PCIE_VCC18ALO1
VDD1833_PRE18_ET
TS1AVDD18
PLVDD_PLLCLN_DTY_DRP

VDD1833_SD2
VDD1833_AWO

VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

CSI1_MSvDD18

4th Grp power supply

PLVDD_PLLCM33 TS1DVDDO8A PLVDD_PLLCAS5 (or 3rd Grp) 12V

TSOAVDD18 PLDVDDO8_PLLCLN_DTY_DRP  PLVDD_PLLVDO_DSI 18V/33V DSI VDD12

VDD18_PWC PLDVDDO08_PLLVDO_DSI PLVDD_PLLDDRO VDD1833_SD0 -
PLDVDDO8_PLLDDRO PLVDD_PLLETH_GPU VDD1833_SD1

1.211.8V PLDVDDO8_PLLETH_GPU VDD33_PRE18_OTHERS VDD1833_ETO

VDD1218_13C DDRO_VAA VDD1833_ET1

(When used as 1.8 V)
VDD1833_JTAG
VDD1833_XSPI
VDD1833_SD2
VDD1833_AWO
VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

08V/09V
VDD09_CAS55
PLDVDDO09_PLLCA55

11V
DDRO_VDDQ

0.6V/1.1V
DDRO_VDDQLP

33V
USB20_USVDD33
USB30_USVDD33

(When used as 1.8 V)
VDD1833_SD0
VDD1833_SD1
VDD1833_ETO
VDD1833_ET1

(or 1st Grp or 3rd Grp)
33V
VDD33_OTHERS

1.8V
ADCn_ADAVDD18(n=0 to 2)
OTPVDD18

(Continued on next page)
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(Continued from previous page)

Note 1.  Power supplies for VDD08_DDR and VDD08_OTHERS should be controlled simultaneously (within £5 ms).

Note 2. — TSODVDDO8A, TSOAVDD18: Min. 10 us
— DDRO_VDDQ, DDRO_VDDQLP (1.1 V): Min. 180 ps
— DDRO_VDDQLP (0.6 V): Min. 100 ps
— DDRO_VAA: Min. 290 ps
— VDDO08_DDR: Min. 5 ps
— USB30_USVPTX, USB30_USVPH: Min. 10 ps
— USB20_USDVDD, USB30_USDVDD: Min. 10 ps
— USB20_USVDD18, USB30_USVDD18: Min. 20 ps
— USB20_USVDD33, USB30_USVDD33: Min. 30 ps
— TS1DVDDO08A, TS1AVDD18: Min. 10 ps

Note 3. USB20_USDVDD, USB20_USVDD18, USB20_USVDD33, USB30_USDVDD, USB30_USVDD18, USB30_USVDD33: Max.
10 ms

Note: The clock stabilization time depends on the board design. Make the setting according to the results of
evaluation.

Note: The rise time of each power supply must be compliant with the maximum 30 ms regulation.

Figure 3.3-6  Power-On Sequence (CA55 Boot Mode)
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3.3.6

Power-Off Sequence — CA55 Boot Mode (PWC Disabled)

1st Grp power on

2nd Grp power on

3rd Grp power on

4th Grp power on

QRESN (Reset input)

Min.: None*?, Max.: 30 ms

Min.: None, Max.: 30 ms

Min.: 0 ps

Min.: None, Max.: 30 ms

90%
\ 10%

<> Max.: None |
<>

. Min.: 0 ps
1~=1 Max.: None
| S—

Min.: 1 ps
Max.: None

1st Grp power supply (1)

0.8V

VDD08_AWO
TSODVDDOSA
PLDVDDO08_PLLCM33

18V

VDD18_AWO
VDD1833_PRE18_AWO
VDD1833_PRE18_JTAG
VDD1833_PRE18_SD2
PLVDD_PLLCM33
TSOAVDD18
VDD18_PWC

1.2/1.8V
VDD1218_I3C

(When used as 1.8 V)
VDD1833_JTAG
VDD1833_XSPI
VDD1833_SD2
VDD1833_AWO
VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

1st Grp power supply (2)

0.8V
VDDO08_DDR**
VDD08_OTHERS*
USB20_USDVDD
USB30_USVPTX
USB30_USDVDD
PCIE_VCCO8ALO1
DSI_VDDOP8

CSI0_MSVDDOP8
CSl1_MSVDDOP8
TS1DVDDO8SA
PLDVDDO08_PLLCLN_DTY_DRP
PLDVDDO08_PLLVDO_DSI
PLDVDDO08_PLLDDRO
PLDVDDO08_PLLETH_GPU

0.8V/0.9V
VDD09_CA55
PLDVDDO09_PLLCAS55

11V
DDRO_VDDQ

06V/11V
DDRO_VDDQLP

1.8V
VDD1833_PRE18_SD
USB20_USVDD18
USB30_USVPH
USB30_USVDD18
PCIE_VCC18ACMN
PCIE_VCC18ALO01
VDD1833_PRE18_ET
TS1AVDD18
PLVDD_PLLCLN_DTY_DRP
PLVDD_PLLCA55
PLVDD_PLLVDO_DSI
PLVDD_PLLDDRO
PLVDD_PLLETH_GPU
VDD33_PRE18_OTHERS
DDRO_VAA

3.3V
USB20_USVDD33
USB30_USVDD33

(When used as 1.8 V)
VDD1833_SD0
VDD1833_SD1
VDD1833_ETO0
VDD1833_ET1

2nd Grp power supply

(When used as 3.3 V)
VDD1833_JTAG
VDD1833_XSPI
VDD1833_SD2
VDD1833_AWO
VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

(or 3rd Grp)
1.8V/33V
VDD1833_SD0
VDD1833_SD1
VDD1833_ETO0
VDD1833_ET1

(or 1st Grp or 3rd Grp)
33V
VDD33_OTHERS

1.8V
ADCn_ADAVDD18(n=0 to 2)
OTPVDD18

3rd Grp power supply

18V
DSI_vDD18
CSI0_MSvDD18
CSI1_MSvDD18

4th Grp power supply

12V
DSI_VDD12

Note 1.  Power supplies for VDD08_DDR and VDD08_OTHERS should be controlled simultaneously (within £5 ms).
Note 2. — TSODVDDO8A, TSOAVDD18: Min. 10 us

— TS1DVDDO08A, TS1AVDD18: Min. 10 ps
Note: The fall time of each power supply must be compliant with the maximum 30 ms regulation.
Figure 3.3-7  Power-Off Sequence (CA55 Boot Mode)
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3.4 DC Characteristics

3.4.1

Conditions for the supply current: Power supply voltage = Max. value, Tj = —40 to 125°C

Maximum Supply Current

Table 3.4-1 Max. Supply Currents during Operation (1/2)
Unit Name Item Symbol Max. Unit Note
CA55 0.8-V (or 0.9-V) power supply current  lppog cass 3031 mA VDDO09_CA55
PD_OTHERS 0.8-V core power supply current Ibbos_oTHERS 7489 mA VDD08_OTHERS
3.3-V core power supply current Ibpas_oTHERS 1 mA VDD33_OTHERS
Pre-driver power supply current IppasprELS OTHERS 1 mA VDD33_PRE18_OTHERS
Group A 1/0 power supply current Ibp183s_OTHERSA 25 mA VDD1833_OTHERS_A
Group B 1/0 power supply current Ipp18as oTHERSE 25 mA VDD1833_OTHERS_B
Group C 1/O power supply current Ipp183s_oTHERSC 25 mA VDD1833_OTHERS_C
Group D /O power supply current Ipp183s_oTHERSD 13 mA VDD1833_OTHERS_D
PD_AWO 0.8-V core power supply current Ipbos_awo 315 mA VDD08_AWO
1.8-V core power supply current Ibp1s_awo 3 mA VDD18_AWO
1/0 power supply current Ipp1s3s_awo 8 mA VDD1833_AWO
Pre-driver power supply current Ibp183sPrReE18_AWO 14 mA VDD1833_PRE18 AWO
USB30 1.8-V PHY power supply current Ibbuse3o_usveH 31 mA USB30_USVPH
0.8-V PHY power supply current IbbusBao_usveTx 53 mA USB30_USVPTX
3.3-V PHY power supply current Ibbuse3o_usvopas 12 mA USB30_USVDD33
1.8-V PHY power supply current Ipbuseso_usvobis 56 mA USB30_USVDD18
0.8-V PHY power supply current Ibbuse3so_uspvop 16 mA USB30_USDVDD
USB20 3.3-V PHY power supply current Ibbuse20_usvbDas 12 mA USB20_USVDD33
1.8-V PHY power supply current Ipbuse20_usvob1s 56 mA USB20_USVDD18
0.8-V PHY power supply current Ibbuse20_uspvop 16 mA USB20_USDVDD
TSUO 1.8-V power supply current IbbTsoavopis 1 mA TSOAVDD18
0.8-V power supply current IbpTsobvoposa 1 mA TSODVDDO8A
TSU1 1.8-V power supply current IbbTs1AVDD18 1 mA TS1AVDD18
0.8-V power supply current IbpTs1DvDDOSA 1 mA TS1DVDDO8A
XSPI 1/0 power supply current Ipp1s3s xspi 16 mA VDD1833_XSPI
SDO 1/0 power supply current Ipp183s_spo 16 mA VDD1833_SDO0
Pre-driver power supply current Ipp1s3sprELS SD 2 mA VDD1833_PRE18_SD
SD1 1/0 power supply current Ipp1sas_sp1 9 mA VDD1833_SD1
SD2 1/0 power supply current Ibp1s3s_sp2 9 mA VDD1833_SD2
Pre-driver power supply current Ipp1s3srreLs sD2 2 mA VDD1833_PRE18 SD2
oTP 1.8-V power supply current IbboTevpD18 6 mA OTPVDD18
DDRO 0.8-V core power supply current Ibos_porR 934 mA VDDO08_DDR
1.1-V PHY power supply current Ibbg_poro 760 mA DDRO_VDDQ
PHY power supply current IbboLe_poro 242 mA DDRO_VDDQLP
1.8-V PLL power supply current Ibovaa_poro 5 mA DDRO_VAA
GBETHO I/O power supply current Ibp1s3s_ETo 11 mA VDD1833_ETO
Pre-driver power supply current Ipp1s3sprEL8 ETO 4 mA VDD1833_PRE18 ET
GBETH1 I/O power supply current Ipp1sas ET1 11 mA VDD1833_ET1
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Table 3.4-1 Max. Supply Currents during Operation (2/2)
Unit Name Item Symbol Max. Unit Note
CRUO 1.8-V PHY power supply current Ipomsvopis_csio 8 mA CSI0_MSvDD18
0.8-V core power supply current Ibbmsvopors_csio 25 mA CSI0_MSVDDOP8
CRU1 1.8-V PHY power supply current Ipbmsvopie_csit 8 mA CSI1_MSvDD18
0.8-V core power supply current IpomsvopoPs_csit 25 mA CSI1_MSVDDOP8
DSl 0.8-V core power supply current Ipbops_psi 43 mA DSI_VDDOP8
1.2-V PHY power supply current Ipp12 psi 1 mA DSI_VvDD12
1.8-V PHY power supply current Ibp1s_psi 8 mA DSI_VvDD18
PCIE 1.8-V power supply current IbbPciEvCCisACMN 19 mA PCIE_VCC18ACMN
1.8-V PHY power supply current IbbpcievecisaLol 53 mA PCIE_VCC18AL01
0.8-V PHY power supply current IbbpciEvccosaLol 112 mA PCIE_VCCO08ALO1
13C 1/0 power supply current Ipp1218_13c 1 mA VDD1218_13C
ADC 1.8-V analog power supply current IbpADCo_ADAVDD1S 1 mA ADCO_ADAVDD18
1.8-V analog power supply current IppapC1 ADAVDD1S 1 mA ADC1_ADAVDD18
1.8-V analog power supply current IbpAbc2_ADAVDDIS 1 mA ADC2_ADAVDD18
CPG PLLCM33 1.8-V power supply current  IpppLvop_pLicmss 2 mA PLVDD_PLLCM33
PLLCLN_DTY_DRP 1.8-V power IobpLvDD_PLLCLNDTYDRP 6 mA PLVDD_PLLCLN_DTY_DR
supply current P
PLLCAS55 1.8-V power supply current  lpppLvpp_pLicass 2 mA PLVDD_PLLCA55
PLLVDO_DSI 1.8-V power supply IbDPLYDD_PLLVCDDS| 4 mA PLVDD_PLLVDO_DSI
current
PLLDDRO 1.8-V power supply current  IpppLvop_pLippro 2 mA PLVDD_PLLDDRO
PLLETH_GPU 1.8-V power supply IpoPLVDD_PLLETHGPU 4 mA PLVDD_PLLETH_GPU
current
PLLCM33 0.8-V power supply current  lpppLvpoos_pLLcM33 mA PLDVDDO08_PLLCM33
PLLCLN_DTY_DRP 0.8-V power IoopLvDDOS_PLLCLNDTYDRP 8 mA PLDVDDO8_PLLCLN_DTY
supply current _DRP
PLLCA55 0.8-V (or 0.9-V) power IbDPLYDDOB_PLLCASS 3 mA PLDVDDO09_PLLCA55
supply current
PLLVDO_DSI 0.8-V power supply IpoPLVDDOS_PLLVCDDSI 5 mA PLDVDDO08_PLLVDO_DSI
current
PLLDDRO 0.8-V power supply current  IpppLvopos_pLLDDRO 3 mA PLDVDDO08_PLLDDRO
PLLETH_GPU 0.8-V power supply IDDPLYDD0S_PLLETHGPU mA PLDVDD08_PLLETH_GPU
current
CST 1/0 power supply current Ipp1s3s_sTAG 2 mA VDD1833_JTAG
Pre-driver power supply current Ipp1saspreLs ITAG 1 mA VDD1833_PRE18 JTAG
PWC 1.8-V I/O power supply current Ipp1s_pwe 1 mA VDD18_PWC
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3.4.2 Standard I/O Characteristics
For the 1/0O types, refer to the external pin list in 2.2.1 List of External Pins.

Table 3.4-2 DC Characteristics
Vop = 1.11 V to 1.95 V (1.8/1.2-V switching I/O type), Voo = 1.65 V to 1.95 V (1.8-V I/O type and 1.8-V
OSC /0 type), Vop = 1.65 V to 3.60 V (3.3/1.8-V switching 1/O types 1, 2 and 3), Voo = 3.00 V to 3.60 V
(3.3-V I/O type) (1/4)

Item 1/0 Type Symbol Min. Typ. Max. Unit Condition
External voltage 3.3/1.8-V switching 1/O type 2 VoL — — 3.6 \% Voo power-off & on
tolerance
High-level input voltage 1.8/1.2-V switching 1/O type ViH 0.8 x Vop — Voo + 0.3 \% —
1.2v)
1.8/1.2-V switching I/O type ViH 0.7 x Vop — Voo + 0.3 \% —
1.8V)
1.8-V I/O type ViH 0.7%Vop  — Vop+03 V —

1.8-V OSC /O type

3.3/1.8-V switching 1/0 type 1
3.3/1.8-V switching 1/0 type 2
3.3/1.8-V switching 1/0 type 3

3.3-V I/O type

Low-level input voltage 1.8/1.2-V switching /O type Vi -0.3 — 0.2 x Vop \% —
12v)
1.8/1.2-V switching 1/O type Vi -0.3 — 0.3 x Vop \% —
(1.8V)
1.8-V 1/O type Vi -0.3 — 0.3 x Vop \% —

1.8-V OSC I/O type

3.3/1.8-V switching 1/O type 1
3.3/1.8-V switching 1/O type 2
3.3/1.8-V switching 1/0 type 3

3.3-V I/O type
Hysteresis voltage 1.8/1.2-V switching 1/O type AV 0.1 x Vop — — \% —
1.8-V 1/0O type
3.3/1.8-V switching I/O type 1* AV 0.08 xVpp — — \% —
3.3/1.8-V switching I/O type 2*?
3.3/1.8-V switching I/O type 3** AV 0.1 — — Y, —
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Table 3.4-2 DC Characteristics
Vop = 1.11 V to 1.95 V (1.8/1.2-V switching 1/O type), Voo = 1.65 V to 1.95 V (1.8-V I/O type and 1.8-V
OSC I/O type), Vob = 1.65 V to 3.60 V (3.3/1.8-V switching I/O types 1, 2 and 3), Voo = 3.00 V to 3.60 V
(3.3-V /O type) (2/4)

Item 1/0 Type Symbol Min. Typ. Max. Unit Condition
Input leakage current 1.8/1.2-V switching 1/0 type i -10 — 10 pA Vin = Vss or Vop max &
1.2v) Vop power-on
-10 — 10 HA Vin = Vss Or Vbp max &
Vop power-off
1.8/1.2-V switching I/O type li -15 — 15 HA Vin = Vop max &
a.8Vv) Vop power-on
-18 — 18 pA Vin = Vss or Vop max &
Voo power-off
1.8-V 1/O type I -12 — 12 pA Vin = Voo max &
1.8-V OSC /O type Voo power-on
3.3/1.8-V switching I/O type 1
3.3/1.8-V switching 1/0 type 2 I -12 —_ 12 HA Vin = Vop max &
Vop power-on
-18 — 18 HA Vin = Vss or Vpp max &
Vop power-off
3.3/1.8-V switching 1/0 type 3 I -12 —_ 12 HA Vin = Voo max &
3.3-V I/O type Vbp power-on
Input pull-down resistor ~ 1.8/1.2-V switching 1/O type*® IrPu 10 — 100 pA Vin = Vpp max
current 1.2Vv)
1.8/1.2-V switching I/0 type*® IrPU 25 — 130 MA Vin = Vpp max
.8Vv)
1.8-V I/O type*S IrpU 25 — 130 pA Vin = Voo max
3.3/1.8-V switching I/O type 1*"  Irpu 25 —_ 200 HA Vin = Vpp max

3.3/1.8-V switching I/O type 2*°

3.3/1.8-V switching I/0 type 3***  Irpu 18 — 148 pA Vin = Voo max
Input pull-up resistor 1.8/1.2-V switching I/O type** IrpD -10 —_ -100 HA Vin = Vss
current 1.2v)
1.8/1.2-V switching I/O type** IrrD -35 — -185 HA Vin = Vss
(1.8Vv)
1.8-V I/O type*® IrPD -35 — -185 HA Vin = Vss
3.3/1.8-V switching I/O type 1*%  Irpp -25 — -200 pA Vin = Vss
3.3/1.8-V switching I/O type 2*1°
3.3/1.8-V switching I/O type 3*'2  Irpp -18 —_ -192 HA Vin = Vss
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Table 3.4-2 DC Characteristics
Vop = 1.11 V to 1.95 V (1.8/1.2-V switching 1/O type), Voo = 1.65 V to 1.95 V (1.8-V I/O type and 1.8-V
OSC I/O type), Vob = 1.65 V to 3.60 V (3.3/1.8-V switching I/O types 1, 2 and 3), Voo = 3.00 V to 3.60 V
(3.3-V I/O type) (3/4)
Item 1/0 Type Symbol Min. Typ. Max. Unit Condition
High-level output voltage  1.8/1.2-V switching 1/O type VoH 0.8 x Vop — Voo \% low = =1/-2/-4/-6 mA
1.2v) (drive strength
X1/X2/X4/X6)
1.8/1.2-V switching 1/O type Vo 0.8 x Vop — Vop \% lon = =2/-4/-8/-12 mA
a.8Vv) (drive strength
X1/X2/X4IX6)
1.8-V 1/0 type Von 0.8 x Vpp — Vop \Y lon = =2/-4/-8/-12 mA
1.8-V OSC I/O type (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching I/0 type 1 Von 0.8 x Vop — Vop \% low = —=1.6/-3.2/-6.4/-9.6
1.8V) mA (drive strength
3.3/1.8-V switching I/O type 2 X1/X2/XAIX6)
(1.8v)
3.3/1.8-V switching I/0 type 1 VoH 0.8 x Vop — Voo \% low = —2/-4/-8/-12 mA
3.3V) (drive strength
3.3/1.8-V switching 1/O type 2 X1/X2/X4/X6)
(3.3v)
3.3/1.8-V switching I/0 type 3 Vo 0.8 x Vop — Vop \% lon = =5/-6/-7/-10 mA
a.8Vv) (drive strength
X1/X2/X4IX6)
3.3/1.8-V switching 1/0 type 3 Von 0.8 x Vop — Vop \Y lon = -9/-11/-13/-18 mA
3.3V) (drive strength
X1/X2/X4/X6)
3.3-V /O type VoH 08xVpp — Vop \ low = —=2/-4/-8/-12 mA
(drive strength
X1/X2/X4/X6)
Low-level output voltage  1.8/1.2-V switching 1/O type Vo 0 — 0.2 x Vop \% loL = 1/2/4/6 mA (drive
1.2v) strength X1/X2/X4/X6)
1.8/1.2-V switching 1/O type VoL 0 — 0.2 x Vop \% loL = 2/4/8/12 mA (drive
1.8Vv) strength X1/X2/X4/X6)
1.8-V 1/O type Vo 0 — 0.2 x Vop \% lo = 2/4/8/12 mA (drive
1.8-V OSC I/O type strength X1/X2/X4/X6)
3.3/1.8-V switching 1/0 type 1 Vou 0 —_ 0.2 x Vop \Y loL = 1.6/3.2/6.4/9.6 mA
(1.8V) (drive strength
3.3/1.8-V switching /O type 2 X1/X2/X4/X6)
(1.8v)
3.3/1.8-V switching I/O type 1 Vo 0 — 0.2 x Vop \% lo = 2/4/8/12 mA (drive
3.3V) strength X1/X2/X4/X6)
3.3/1.8-V switching I/O type 2 VoLt 0 _ 0.4 \V; loL = 1.7/3.3/6.5/9.8 mA
@3Vv) (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching I/O type 3 Voo 0 — 0.2 x Vop \% lo. = 5/6/7/10 mA (drive
1.8V) strength X1/X2/X4/X6)
3.3/1.8-V switching I/O type 3 Voo 0 — 0.2 x Vop \% loL = 9/11/13/18 mA
3.3V) (drive strength
X1/X2/X4/X6)
3.3-V I/O type VoL 0 — 0.2 x Vop \% loL = 2/4/8/12 mA (drive
strength X1/X2/X4/X6)
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Table 3.4-2 DC Characteristics

Vop = 1.11 V to 1.95 V (1.8/1.2-V switching 1/O type), Voo = 1.65 V to 1.95 V (1.8-V I/O type and 1.8-V
OSC I/O type), Vob = 1.65 V to 3.60 V (3.3/1.8-V switching I/O types 1, 2 and 3), Voo = 3.00 V to 3.60 V
(3.3-V I/O type) (4/4)

Item 1/0 Type Symbol Min. Typ. Max. Unit Condition
Pull-up resistance 1.8/1.2-V switching I/O type** Reu 15 — 160 kQ —
(12Vv)
1.8/1.2-V switching I/O type** Reu 10 — 50 kQ —
(1.8V)
1.8-V 1/O type*® Reu 10 — 50 kQ —
3.3/1.8-V switching /0O type 1*¥  Reu 10 — 50 kQ —
(1.8V)
3.3/1.8-V switching I/O type 2*1°
(1.8V)
3.3/1.8-V switching /O type 1*¥  Rey 10 — 100 kQ —
(3.3V)
3.3/1.8-V switching I/O type 2*1°
(33V)
3.3/1.8-V switching I/0 type 3*12  Rpy 12 — 92 kQ —
Pull-down resistance 1.8/1.2-V switching I/0 type*? Reo 15 — 160 kQ —
1.2v)
1.8/1.2-V switching I/0 type*? Reo 15 — 60 kQ —
(1.8V)
1.8-V 1/O type*s Rep 15 — 60 kQ —
3.3/1.8-V switching 1/0 type 1*"  Rep 10 — 50 kQ —
(1.8V)
3.3/1.8-V switching I/O type 2*°
(1.8V)
3.3/1.8-V switching I/O type 1*”  Rep 10 — 100 kQ —
(3.3V)
3.3/1.8-V switching I/0 type 2*°
(33V)
3.3/1.8-V switching I/O type 3*'* Rep 13 — 92 kQ —
Input capacitance — Cin — — 10 pF
Note 1.  Only for the TRSTN pin
Note 2. When the RIIC function is in use or the schmitt control is on
Note 3.  Only for the P20 and P21 pins (when the internal pull-down is enabled)
Note 4.  Only for the P20 and P21 pins (when the internal pull-up is enabled)
Note 5.  Only for the QBYPASS, BSCANP, MD_BOOTO, MD_BOOT3, MD_BOOT4, BOOTSELCPU, and BOOTPLLCA_O pins
Note 6.  Only for the MD_BOOQOT1, MD_BOOT2, BOOTPLLCA_1, and MD_CLKS pins
Note 7. Only for the WDTUDFCA, WDTUDFCM, and SCIF_RXD, SCIF_TXD, XSPI0_CSON, XSPI0_RESETON, XSPI0O_RSTOON,
XSPIO_INTON, and XSPI0O_ECSON pins (when the internal pull-down is enabled)
Note 8.  Only for the WDTUDFCA, WDTUDFCM, and SCIF_RXD, SCIF_TXD, XSPI0_CSON, XSPI0_RESETON, XSPIO_RSTOON,
XSPIO_INTON, and XSPIO_ECSON pins (when the internal pull-up is enabled)
Note 9. When the internal pull-down is enabled
Note 10. When the internal pull-up is enabled
Note 11. Only for the pins other than SDOCLK, SDORSTN, SD1CLK, ETO_PHYINTR, and ET1_PHYINTR (when the internal pull-down
is enabled)
Note 12. Only for the pins other than SDOCLK, SDORSTN, SD1CLK, ETO_PHYINTR, and ET1_PHYINTR (when the internal pull-up is
enabled)
Note 13. Only for the P90, P91, P92, PBO, PB1, PB2, PB3, PB4, and PB5 pins (when the RIIC function is in use or the schmitt control
is on)
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3.5 AC Characteristics

Conditions:
VDD18 =VDD18 AWO =VDD1833_* (1.8 VV mode)
VDD33 =VDD1833_* (3.3 V mode)

3.5.1 Clock Timing
Table 3.5-1 Clock Timing Table

Iltem Symbol Min. Max. Unit Figures
QEXTAL clock input frequency fex 24 =50 ppm 24 +50 ppm MHz Figure 3.5-1
QEXTAL clock input cycle time texeye 41.67 41.67 ns
AUDIO_EXTAL clock input frequency fex 4 48 MHz
AUDIO_EXTAL clock input cycle time texeye 20.83 250 ns
AUDIO_CLKB, AUDIO_CLKC clock input frequency fex 4 50 MHz

(external clock is input)

AUDIO_CLKB, AUDIO_CLKC clock input cycle time texcye 20 250 ns

(external clock is input)

QEXTAL clock input low-level pulse width text 0.4 0.6 texcye

QEXTAL clock input high-level pulse width texH 0.4 0.6 texeye
AUDIO_EXTAL, AUDIO_CLKB, AUDIO_CLKC clock input tex. 0.45 0.55 texcye

low-level pulse width

AUDIO_EXTAL, AUDIO_CLKB, AUDIO_CLKC clock input  texu 0.45 0.55 texcye

high-level pulse width

QEXTAL, AUDIO_EXTAL, AUDIO_CLKB, AUDIO_CLKC  tex — 4 ns

clock input rise time

QEXTAL, AUDIO_EXTAL, AUDIO_CLKB, AUDIO_CLKC  texs — 4 ns

clock input fall time

Mode hold time tmpH — 100 ns Figure 3.5-2
Mode setup time tvps — 100 ns

Note: When the clock is input on the QEXTAL, AUDIO_EXTAL, AUDIO_CLKB,

QEXTAL, i D
AUDIO_EXTAL, M
AUDIO_CLKB, 1/2 VDD18_AWO - 1 I\ L 31/2 VDD18_AWO
AUDIO_CLKC | PR Vi 7

(input e B

or AUDIO_CLKC

Figure 3.5-1

Clock Input Timing
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|
1 >
Internal clock / ; ; \ MM
(« |
) ‘

(C ((

‘ 7 7
Power supply** /
i

! tosc
b »>

QRESN v/

(« (A
MD_BOOTO to 3, v
MD_CLKS !

Note 1.  1st Grp power supply (refer to 3.3 Power-On/Off Sequence)

Figure 3.5-2  Power-On Oscillation Settling Time

3.5.2 CMTW Timing

Table 3.5-2 CMTW Timing

Parameter Symbol Min. Max. Unit Figure
CMTW Input capture input pulse Single-edge  tcwrwicw 15 — tpLoyc*®  Figure 3.5-3
width setting
Both-edge 25 —
setting

Note 1.  tpeye: PCLKL cycle

Input capture input

A
A 4

temtwicw
Note: PCLKL: CMTWn internal clock (n=0to 7)
Figure 3.5-3 CMTW Input Capture Input Timing
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3.5.3 POEG and GPT Trigger Timings
GPT Conditions: High-drive output is selected in the PFC register.

Table 3.5-3 POEG and GPT Trigger Timings

Parameter Symbol Min. Max. Unit Figure

POEG POEG input trigger pulse width tpoew 15 — tpeyc™ Figure 3.5-4

GPT Input capture pulse width Single edge teTicw 15 — troeyc>  Figure 3.5-5
Dual edge 25 —

Note 1.  tpey: POEGNX internal clock cycle (x=Ato D, n=0, 1)
Note 2.  tepeyc: GPTn internal clock cycle (n =0, 1)

POEG input trigger >§

troEw
Figure 3.5-4  POEG Input Trigger Timing
Input capture X X
= teTicw >
Figure 3.5-5  GPT Input Capture Timing
3.54 Watchdog Timer Access Timing
Table 3.5-4  Watchdog Timer Timing
Item Symbol Min. Max. Unit Figures
WDTUDFCM / WDTUDFCA output time L 64 64 tpiyc**  Figure 3.5-6

Note 1.  tpieyc indicates WDTn loco clock (n = 0 to 3).

WDTUDFCM / WDTUDFCA

Figure 3.5-6  Watchdog Timer Output Timing
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3.55 DMAC Timing

Table 3.5-5 DMAC Timing

Iltem Symbol Min. Max. Unit Figures
DREQn pulse width toreQw 20 — toye* Figure 3.5-7
TENDn pulse width trenow 16 16 trcikeye™®  Figure 3.5-8
Note 1.  to. = 41.666 ns (24 MHz)
Note 2. tecikeye = 10 ns (100 MHz)

toreqw

DREQn jX

X

Note: This specification “(Min. 20 teyc)” is the min. pulse width when the digital noise filter is off.

Figure 3.5-7 DMAC DREQn Timing

. trenow R
()()
TENDnN -7 lT
Figure 3.5-8 DMAC TENDn Timing
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3.5.6

LPDDR4 PHY Characteristics

The LPDDR4 PHY of this LSI is compliant with the JEDEC 209-4D / JEDEC 209-4-1A standard.

3.5.7

Conditions:
Vou = VDD33 x 0.7
VoL =VDD33 x 0.3
C=40pF (3.3V)

Drive strength: x6

SD Access Timing

3.5.71 SD Access Timing (SDR 3.3-V)
Table 3.5-6 SD AC Access Timing (SDR at 3.3-V Operation)
Default Speed Mode High Speed Mode
(25 MHz) (50 MHz)
Iltem Symbol Min. Max. Min. Max. Unit Figures
SDnCLK clock cycle tspcve 40.0 — 20.0 — ns Figure 3.5-9
SDnCLK clock high level width tspwH 10 — 7 — ns
SDnCLK clock low level width tspwi 10 — 7 — ns
SDnCLK clock rise time tsoLm — 10 — ns
SDnCLK clock fall time tspHL — 10 — 3 ns
SDnCMD,SDnDATm output delay tspobpLy =75 2.5 -6.2 2.5 ns
SDnCMD,SDnDATm input set up time tspis 4.0 — 4.0 — ns
SDnCMD,SDnDATm input hold time tspi 2.0 — 2.0 — ns
SDnCMD,SDnDATm input data width tspipw — — — — ns
> tspcve R
é tspwi =: tspw >
SDnCLK f ; ]l—
(output) tspHL \—7 tsoLH ______
-« —>
tEDIS‘ }SDLH
SDNnCMD/SDnDATm
(input)
"~ tsoow
SDnCMD/SDnDATmM
(output)
tspopuy ™ tspooLy™™
Figure 3.5-9  SDHC Interface Timing (SDR 3.3-V Power Supply)
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NOTE

The disclosure of other characteristics of the SD interface needs the conclusion of the following agreement.

® SD Host/Ancillary Product License Agreement (SD HALA)

For details, contact Renesas sales representatives.

3.5.8 eMMC Access Timing

Conditions:

Von = VDD18 x 0.7, VoL = VDD18 x 0.3, C = 15 pF (1.8 V)
Von = VDD33 x 0.7, Vo = VDD33 x 0.3, C = 30 pF (3.3 V)

Drive strength: x6

3.58.1 eMMC host interface timing (default)

Table 3.5-7 eMMC Host Interface Timing (MMC Default 3.3-V Power Supply)

Sep 5, 2025

Iltem Symbol Min. Max. Unit Figures
SDnCLK clock cycle tumcee 20.0 — ns Figure 3.5-10
SDnCLK clock high level width tvmewH 7 — ns

SDnCLK clock low level width tumcowe 7 — ns

SDNCLK clock rise time tvmcLH — ns

SDnCLK clock fall time tmmcHL — ns
SDnCMD/SDnDATm output delay tmmcobLy -6.2 25 ns
SDnCMD/SDnDATm input setup time tvmcisu 4.0 — ns
SDnCMD/SDnDATm input hold time tumciH 2.0 — ns
SDnCMD/SDnDATm input data width tvmciow — — ns
Table 3.5-8 eMMC Host Interface Timing (MMC Default 1.8-V Power Supply)

Item Symbol Min. Max. Unit Figures
SDnCLK clock cycle tumcpp 20.0 — ns Figure 3.5-10
SDnCLK clock high level width tvmcwH 7 — ns

SDNnCLK clock low level width tvmewe 7 — ns

SDnCLK clock rise time tmmeLn — 3 ns

SDnCLK clock fall time tmmcHL — 3 ns
SDnCMD/SDnDATm output delay tmmcobLy -4.2 1.6 ns
SDnCMD/SDnDATm input setup time tumcisu 1.3 — ns
SDnCMD/SDnDATm input hold time tMmcIH 1.878 — ns
SDnCMD/SDnDATm input data width tmmciow — — ns
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tmcee

< >

< e R
>« »>
© o tumewH

<
- tumewe

SDnCLK f | 7
(output) tuwcal X I tumcun

tumcisu | tumcin
)

><4—>

SDnCMD, SDnDAT7 to SDnDATO
(input)

SDNnCMD, SDnDAT7 to SDnDATO
(output)

< > < >

tMmcopLy

(max’

)

tmmcopLy

(min)

Figure 3.5-10 eMMC Host Interface Timing (MMC Default 1.8-V/3.3-V Power Supply)

3.5.8.2

NOTES

eMMC host interface timing (HS-SDR)

1. The spec of eMMC host interface timing (HS-SDR 3.3-V power supply) is the same as Table 3.5-7 eMMC Host
Interface Timing (MMC Default 3.3-V Power Supply).

2. The spec of eMMC host interface timing (HS-SDR 1.8V power supply) is the same as Table 3.5-8 eMMC Host
Interface Timing (MMC Default 1.8-V Power Supply).

3.5.8.3 eMMC host interface timing (HS-DDR)
Table 3.5-9 eMMC Host Interface Timing (HS-DDR 3.3-V Power Supply Operation)
High Speed Mode
(50 MHz)

Item Symbol Min. Max. Unit Figures
SDnCLK clock cycle tspcve 20.0 — ns Figure 3.5-11
SDnCLK clock high level width tsowH 9.0 11.0 ns

SDNnCLK clock low level width tspwi 9.0 11.0 ns

SDnCLK clock rise time tsoLm — 3.0 ns

SDnCLK clock fall time tspHL — 3.0 ns

SDnCMD output delay tspobLy -6.0 6.0 ns

SDnCMD input set up time tsois 4.8 — ns

SDnCMD input hold time tspin 2.5 — ns

SDnDATm output delay tspooLy por | 2.5 6.5 ns

SDnDATm input set up time tspis_por 1.768 — ns

SDnDATm input hold time tspiH_por 15 — ns
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Table 3.5-10 eMMC Host Interface Timing (HS-DDR 1.8-V Power Supply Operation)

High Speed Mode
(50 MHz)

Item Symbol Min. Max. Unit Figures
SDnCLK clock cycle tmmceye 20.0 — ns Figure 3.5-11
SDnCLK clock high level width tmcewH 9.0 11.0 ns
SDNnCLK clock low level width tmewL 9.0 11.0 ns
SDnCLK clock rise time tmcLH — 3.0 ns
SDnCLK clock fall time tmmcHL — 3.0 ns
SDnCMD output delay twmmcopLy -6.0 3.0 ns
SDnCMD input set up time twmcis 4.8 — ns
SDnCMD input hold time tMmciH 2.5 — ns
SDnDATm output delay tmmcobLy por | 2.5 6.5 ns
SDnDATm input set up time tymcis_por 1.768 — ns
SDnDATm input hold time tsmmom oor | 1.5 — ns

. tmumccye R

| tvmewL > tmewH >

\ ! !

SDnCLK (output) ; \ / \
tamcHL kb 70 tMMCLH
tumcopLy ™ tumcooy™
SDnCMD (output) >< ><

tumcis | tamciH

< >e >

SDnCMD (input) ><
. tMmceye R
tvMmewL T tumewn
\ ! 3
SDnCLK (output) f Z \
tMmcHL :Hr # tumeiH
tumcooLy ™ tumcooLy ™
SDnDATm (output) ><

tvmcis_boR | tumciH_boR

SDnDATm (input)

tumcis borR  twmciH_DDR

Figure 3.5-11 eMMC Host Interface (MMC Interface HS-DDR Mode 1.8/3.3-V Power Supply Selection)
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3.5.84 eMMC host interface timing (HS200)

Table 3.5-11 eMMC Host Interface Timing (HS200 1.8-V Power Supply Operation, Output Load 15 pF)

Iltem Symbol Min. Max. Unit Figures
SDnCLK clock cycle tmmcep 5.0 10.0 ns Figure 3.5-12
SDnCLK clock high level width tvmewH 15 — ns

SDnCLK clock low level width tuamcowe 1.5 — ns

SDnCLK clock rise time tvmcLH — 1.0 ns

SDnCLK clock fall time tmmcHL — 1.0 ns
SDnCMD/SDnDATm output delay tmmcopLy -1.7 0.9 ns
SDnCMD/SDnDATm input setup time tmmcisu — — ns
SDnCMD/SDnDATm input hold time tumciH — — ns
SDnCMD/SDnDATm input data width tvmciow 2.88 — ns

tumeep

>

< N
< >« »>
1 Tamewe o Tamewn

SDnCLK / /
(output) tumene (11| tumctn -
> >+

tumcisu | tumcin
PO U

-k -

SDnCMD, SDnDAT?7 to SDnDATO
(input)

< »
tumciow

SDnCMD, SDnDAT?7 to SDnDATO
(output)

< > < >

(max) t (min)
MMCODLY

tmmcopLy

Figure 3.5-12 eMMC Host Interface (MMC Interface HS200 Mode 1.8-V Power Supply Selection)
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3.5.9

Conditions:
Von =VDD18 x 0.5, VoL = VDD18 x 0.5
Von =VDD33 x 0.5, VoL = VDD33 x 0.5
C =15 pF (RGMII), 30 pF (MII)

Ethernet Interface Timing

Drive strength: x2, x4

Table 3.5-12  Ethernet Interface Timing (n =0, 1)
Parameter Symbol Min. Max. Unit Figure
Ethernet ETn_TXC_TXCLK, 1 Gbps treMilck 7.2 8.8 ns Figure 3.5-13
(RGMII) ETn_.RXC_RXCLK cycle time 100 Mbps 36 a4 ns
duration _
10 Mbps 360 440 ns
ETn_TXC_TXCLK, 1 Gbps — 125 -50 ppm 125+ 50 ppm MHz
ETn_RXC_RXCLK frequency 100 Mbps 25-50ppm 25 +50ppm  MHz
10 Mbps 25-50ppm 2.5+50ppm MHz
ETn_TXC_TXCLK, 1 Gbps — 45 55 %
ETn_RXC_RXCLK duty cycle 100 Mbps 40 60 %
10 Mbps
ETn_TXC_TXCLK, treMmilr — 0.75* ns
ETn_TXDO to ETn_TXD3, tramiit
ETn_TXCTL_TXEN,
ETn_RXC_RXCLK,
ETn_RXDO to ETn_RXD3,
ETn_RXCTL_RXDV rise/fall time
ETn_TXDO to ETn_TXD3, trMilos -0.5 0.5 ns
ETn_TXCTL_TXEN,
ETn_TXC_TXCLK output skew
ETn_RXDO to ETn_RXD3, tramils 1 — ns
ETn_RXCTL_RXDV setup time
ETn_RXDO to ETn_RXD3, tremih 1 — ns
ETn_RXCTL_RXDV hold time
Ethernet ETn_TXC_TXCLK, 100 Mbps  tuiick 40 — ns Figure 3.5-14
(M) ETn_RXC_RXCLK cycle time 10 Mbps 400 _ ns
ETn_TXC_TXCLK, 100 Mbps — 25-50ppm 25+50ppm  MHz
ETn_RXC_RXCLK frequency 10 Mbps 25-50ppm 2.5+50ppm MHz
ETn_TXDO to ETn_TXD3, tming 1 20 ns
ETn_TXCTL_TXEN, ETn_TXER
output delay time
ETn_RXDO to ETn_RXD3, twiis 10 — ns
ETn_RXCTL_RXDV, ETn_RXER
setup time
ETn_RXDO to ETn_RXD3, tmith 10 — ns
ETn_RXCTL_RXDV, ETn_RXER
hold time
Note 1. The measurement condition of tremir and tremi is in FIGURE 3 in Reduced Gigabit Media Independent Interface (RGMII)

12/10/2000 Version 1.3.
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treMmiick tramit tromir

r80%
ETn_TXC_TXCLK
(output)

tramir, tramilf

tramilos

80%
ETn_TXDm
ETn_TXCTL_TXEN
T

(output) 20%

tRGMilck tramit tremir

Y

»
<

F80%
ETn_RXC_RXCLK
(input)

tromis | tremin tremiis | tromin tramir, tromilf
| 1 | —l

|
80% A
ETn_RXDm
ETn_RXCTL_RXDV
(input) 20%

Figure 3.5-13 RGMII Transmission and Reception Timing (n = 0, 1)

Tk

ETn_TXC_TXCLK
ETn_RXC_RXCLK
(input)

tvig

|
ETn_TXDm
ETn_TXCTL_TXEN
ETn_TXER

(output)

1 tvis tmin |

ETn_RXDm
ETn_RXCTL_RXDV
ETn_RXER

(input)

Figure 3.5-14 MIl Transmission and Reception Timing (n = 0, 1)
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3.5.10 USB 3.2 PHY Characteristics
The USB3 PHY of this LSI is compliant with the following USB 3.2 Gen2x1 standard:

Universal Serial Bus 3.2 Specification

3.5.11 USB 2.0 PHY Characteristics
The USB2 PHY of this LSI is compliant with the following USB 2.0 standard:

Universal Serial Bus 2.0 Specification

3.5.12 PCI Express PHY Characteristics
The PCI Express PHY of this LSI is compliant with the following PCle standard:
Revision 4.0 of the PCI Express® Base Specification for Gen1/Gen 2/Gen 3
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3.5.13

Conditions:

e Single-end clock

Von = VDD18 x 0.8, VoL = VDD18 x 0.2, C = 15 pF (1.8 V)
Vorn =VDD33 % 0.8, VoL =VDD33 x 0.2, C =15 pF (3.3 V)

e Data

xSPI Timing

Von = VDD18 x 0.8, VoL = VDD18 x 0.2, C = 15 pF (1.8 V)
Von = VDD33 x 0.8, VoL = VDD33 x 0.2, C=15pF (3.3 V)

Drive strength: x6

Table 3.5-13  xSPI Timing (1/2)
1.8V 3.3V
Parameter Symbol Min. Max. Min. Max. Unit Figure
Cycle time SDR trERIOD 7.5 — 125 — ns Figure 3.5-15
DDR 7.5 — 125 — ns

Clock output slew rate tsrek 0.75/0.56* | — 1.03 — V/ns

Clock duty CyCIe distortion tckoco 0.0 teeriop X 0.05 0.0 teeriop X 0.05 ns

Clock minimum pulse width tekmpw teeriop X 0.45 | — tperiop X 0.45 | — ns

Differential clock crossing Voxac) 0.4 xVvDD18 |0.6 xVvVDD18 |— — \%

voltage

DS duty CyCIe distortion tospco 0.0 treriop X 0.04 0.0 teeriop X 0.04 ns

DS minimum pulse width tosmpw trerIOD X 0.41 — trerIOD X 0.41 — ns

Data input/output slew rate tsr 0.75/0.56* | — 1.03 — V/ns

Data input setup | SDR tsu 2.0 — 2.4 — ns Figure 3.5-16
time (to CK)

Data input hold th 1.0 — 1.0 — ns

time (to CK)

Data output delay too — 1.6*2 — 1.8%2 ns

time

Data output hold ton -15 — -2.3 — ns

time

Data output buffer tsorr -15 — -2.3 — ns

off time

Data input setup | DDR*? tsu -0.6/-0.8*1 | — -0.6/-0.8 |— ns Figure 3.5-17,
time (to DS) Figure 3.5-18
Data input hold ty tperIOD X 0.41 — tperIOD X 0.41 — ns

time (to DS) -06/ -06/

tperiop X 0.41 tperiop X 0.41
- 0.8*1 - 0.8*1

Data output setup tsuo 0.6/ 1.0%** | — 1.0 — ns

time

(to CK)

Data output hold tro 0.6/1.0%%* | — 1.0 — ns

time (to CK)

CS low to clock high tesiekn 6.0/8.0%* | — 8.0%3 — ns Figure 3.5-16
Clock low to CS high texies 6.0/8.0% — 8.0 — ns to Figure 3.5-18
CS hlgh time testo 1 16 1 16 tpErRIOD
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Table 3.5-12  xSPI Timing (2/2)

1.8V 3.3V

Parameter Symbol Min. Max. Min. Max. Unit Figure

DS low to CS high tosLesH teeriop X 0.8%7 | — tperiop X 0.8%7 | — ns Figure 3.5-19
CS high to DS Tri-state tesHpsT 0.0 tperIOD 0.0 tperiOD ns

CS low to DS low*® tesiost 0.0 12.5%¢ 0.0 17.4%¢ ns

DS Tri-state to CS low tostest 0.0 — 0.0 — ns

CK low to DS low*® tekupse — (045+e)x | — (0.45 + ) x ns

tperiop — 2.0*° tperiop — 2.0*°

Note:

CK: XSPI0_CKP (XSPIO_CKN)
DS: XSPI0_DS
CS: XSPI0_CSON, XSPI0_CSIN

Note 1.  Specification at 133 MHz / Specification at 100 MHz

Note 2. These are values when the OEN assertion is extended in the Output Enable Asserting extension bit (COMCFG.OEASTEX =
1b).

Note 3. These are the values when the CS assertion is extended in the CS asserting extension bit (LIOCFGCSn.CSASTEX = 1b).

Note 4.  The standard value for xSPI1266 is 0.8 ns.

Note 5.  If the DS is high during the command & modifier phase when using JESD251 Profile 2.0 memory, the time from CS low to DS
high must also meet this specification.

Note 6.  When using JESD251 Profile 1.0 memory or JESD251 Profile 2.0 memory with LIOCFGCSn.LATEMD set to 0, this constraint
does not apply if the internal pull-down resistor of the DS pin is enabled.

Note 7. These are the values when the tcikps. CcONnstraint is satisfied.

Note 8.  This constraint is necessary only to satisfy the tps csn requirement specified in JESD251, which specifies that tps csn must be
at least 80% of tperiop- Set LIOCFGCSn.CSNEGEX to the appropriate value to ensure the memory specification complies with
this constraint.

Note 9. e: LIOCFGCSn.CSNEGEX (e =0, 1)
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< tperioD > tsrek tsrek
Single end —_—
XSPIn_CKP/N output tekmpw tekmpw 80% 1 80%
XSPIn_DS input / tosmpw \ P tosmpw N
20% 20%.
texoenly tospco
+«—>< > N < > tsr

t 1
v " tsu )

10 input
XSPInEr((:e:?ISYNe or VM ‘70%’\ /\ \ /\ \ /
XSPIn_DS) >< >< ><
Vi zo%) / \/ / \/ / \

1l ISU > tH » AtSULA tH »
< > [P ton
top tsuo tsuo fH tsq
< e < »leSQ
tho =
10 output \ A\ Al 1/ \ A/
(relative to Von (80%)
XSPIn_CKP/N) ><
VoL (20%)
7/ vV N__ / VI___7 VvV
tho e < > >
-— e R tsuo to
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XSPIn_CKP/N OX (max) tekmpw toaew  \
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tekoep ——1€ tpeRIOD 1
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Figure 3.5-15 xSPI Clock / DS Timing
XSPIn_CSON
XSPIn_CS1IN
testekn tekiesH
XSPIn_CKP
XSPIn_IOm
Data output Data input

Figure 3.5-16 SDR Transmission and Reception Timing (1S-1S-1S, 1S-2S-2S, 2S-2S-2S, 1S-4S-4S, 4S-4S-4S)
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XSPIn_CSON

XSPIn_CSI1IN

(XSPIn_CPN)
XSPIn_CKP

XSPIn_DS

tsuo tho tsuo tHo IBOFF.‘
o8
XSPIn_IOm

Data output
DS input

Data input
DS input

Figure 3.5-17 DDR Transmission and Reception Timing (4S-4D-4D, 8D-8D-8D)
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(XSPIn_CPN)
XSPIn_CKP

XSPIn_DS

tsuo tho tsuo tho taor
XSPIn_IOm

Data output
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Figure 3.5-18 DDR Transmission and Reception Timing (HyperRAM write)
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Figure 3.5-19 DS to CS Signal Timing
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3.5.14  Serial Communications Interface (RSCI) Access Timing

Conditions:
Von =VDD18 x 0.5, VoL = VDD18 x 0.5, C = 30 pF (1.8 V)
Vou = VDD33 x 0.5, VoL = VDD33 x 0.5, C = 30 pF (3.3 V)

Drive strength: x2, x4 (However, x6 only for SCL (P93) and SDA (P92) of RSCIO in simple 12C mode)

Table 3.5-14 RSCI Timing (1/2)

Parameter Symbol Min. Max. Unit Figure
RSCI Input clock cycle tseye 4 — tesciye  Figure 3.5-20
(Asynchronous) Input clock pulse width tscrw 04 0.6 tseye

Input clock rise time tsckr — 3 ns

Input clock fall time tscks — 3 ns

Output clock cycle tseye 6 — tescicye

Output clock pulse width tsckw 0.4 0.6 tseye

Qutput clock rise time  Vppigzz=1.8V tsckr — 6.18*2 ns

Vopisaz= 3.3V — 7.9%2 ns
Output clock fall time  Vppigaz= 1.8 V tscks — 6.18*2 ns
Vopigzs= 3.3V — 7.9%2 ns

RSCI (Simple SDA input rise time tsr — 1000 ns Figure 3.5-21
Iricc):aes)tandard SDA input fall time tst — 300 ns

SCL, SDA input spike pulse removal time tsp 0 2 x NFcyc*! ns

Data input setup time tspas 250 — ns

Data input hold time tspan 0 — ns

SCL, SDA capacitive load Co — 400 pF
RSCI (Simple SDA input rise time ter — 300 ns Figure 3.5-21
12C, Fast mode) SDA input fall time tst — 300 ns

SCL, SDA input spike pulse removal time tsp 0 2 x NFcyc*! ns

Data input setup time tspas 100 — ns

Data input hold time tspan 0 — ns

SCL, SDA capacitive load Cp — 400 pF
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Table 3.5-14 RSCI Timing (2/2)

Parameter Symbol Min. Max. Unit Figure
RSCI (Clock sync, SCK output clock cycle (master) tspeye 4 65536 tesciye  Figure 3.5-22 to
Simple SPI) SCK input clock cycle (slave) 4 65536 tescieye Figure 3.5-27
SCK clock high-level pulse width tspckwH 0.4 0.6 tspeyc
SCK clock low-level pulse width tspekwL 0.4 0.6 tspeye
Input clock rise time tspckr — 3 ns
Input clock fall time tspckr — 3 ns
Output clock rise time Vopigaz= 1.8V tspekr — 6.18*? ns
Vppisaz= 3.3 V — 7.9%2 ns
Output clock fall time Vopigaz= 1.8V tspcke — 6.18%2 ns
Vopigaz = 3.3 V — 7.9%2 ns
Data input setup time Internal clock tsy 7 — ns
External clock 3 — ns
Data input hold time Internal clock ty 3 — ns
External clock 3 — ns
Data output delay time Internal clock top — 3 ns
External clock — 12 ns
Data output hold time Internal clock toy -3 — ns
External clock 0 — ns
Data rise/fall time Vpp1gss= 1.8V tog, tor — 6.18*? ns
Vppisaz= 3.3 V — 7.9%2 ns
Slave access time Internal clock  tsa — 3 X tpsciye + 12 NS
External clock — 3 X tpsciye + 12 NS
Slave output release time Internal clock  treo — 3 X tpsciye + 12 NS
External clock — 3 X tpsciye + 12 NS
RSCI (Simple SS input setup time tLeaD 1 — tspeye Figure 3.5-22 to
SPI) SS input hold time tiac 1 — tspeye Figure 3.5-27
SS input rise/fall time tssry tssk — 3 ns
Note: tpscicye: RSCIn operating clock cycle (n = 0 to 9)
Note 1. NFcyc =4p x 29 — 1 X tpscieye
p: Common Control Register 2 set value (p =0, 1, 2, 3)
g: Common Control Register 1 set value (q =1, 2, 3, 4)
Note 2.  Output transition time from 20% to 80%
tsckw tsckr tsckr
#
SCKn
(n=0to9) N
- tseye ™
Figure 3.5-20 SCK Clock Input/Output Timing
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Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

nab ol tss |
sCtn | | | / j
pril ||
< tspan

fffffff

tspas

Figure 3.5-21 RSCI Simple 12C Mode Timing
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too/ton
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Figure 3.5-22 RSCI Input/Output Timing in Clock Synchronous Mode

[ E— tspckr tspckr

> «
SCKn
(n=0to09) )

tspckwL
i tSF’cyc -
Figure 3.5-23 RSCI Simple SPI Mode Clock Timing
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Figure 3.5-24 RSCI Simple SPI Mode Timing for Master when CPHA =0

SCKn

S Y A VAR
output i 1

SCKn \ va \

output
MISOn

ton top tor, tor

» [
MOSIn K MSB OUT ><_ DATA X LSB OUT I IDLE X MSB OUT
output I

ARG

Figure 3.5-25 RSCI Simple SPI Mode Timing for Master when CPHA =1

RO1DS0466EJ0120 Rev.1.20 RENESAS Page 96 of 137
Sep 5, 2025



RZ/V2N Group

Section 3 Electrical Characteristics

SSn
input

SCKn
CPOL=0
input

SCKn
CPOL=1
input

MISOn
output

MOSIn
input

tsse

14}
D

tLeao

ton
N

A
A

top

tLac

tReL

MSB OUT

LSB OUT

Vo

MSB OUT

MSB IN

[

Figure 3.5-26

RSCI Simple SPI Mode Timing for Slave when CPHA =0
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3.5.15 Renesas Serial Peripheral Interface (RSPI) Access Timing

Conditions:
Von =VDD18 x 0.5, VoL = VDD18 x 0.5, C = 30 pF (1.8 V)
Vou = VDD33 x 0.5, VoL = VDD33 x 0.5, C = 30 pF (3.3 V)

Drive strength: x6

Table 3.5-15 RSPI Timing (1/2)

Parameter Symbol Min.* Max.* Unit Figure
RSPCK clock cycle Master tspeyc 4 4096 tspicyc Figure 3.5-28
Slave 4 4096 tspicyc
RSPCK clock high-level pulse Master tspekwH (tspeye — tspekr — tspeki)f2 = 2.5 — ns
width Slave 1 — tspicyc
RSPCK clock low-level pulse  Master tspekwL (tspeye — tspckr — tspeki)f2 = 2.6 — ns
width Slave 1 — tspicyc
RSPCK clock rise/fall time Qutput tspckr — 3% ns
Input tspext — 3% ns
Data input setup time Master tsu 5.3 — ns Figure 3.5-29 to
Slave 3 - ns Figure 3.5-35
Data input hold time Master ty 3 — ns
Slave 3 — ns
SSL setup time Master tLean N X tspeyc = 3*2 N X tspeyc + 3*2 NS Figure 3.5-29 to
Slave 5 - topioye Figure 3.5-32
SSL hold time Master tia N X tgpeye = 3*3 N X tspeyc + 3*  ns
Slave 5 — tspicyc
Continuous transmission Master tro tspeyc + 2 X tspicyc 8 X tspeyc + 2 X ns
delay tsPicyc
Slave tspeyc + 5 X tspicyc — ns
TI-SSP SS input setup time triss 3.1 — ns Figure 3.5-33 to
TI-SSP SS input hold time trisH 3 — ns Figure 3.5-35
TI-SSP next access time trinp M*4 — tspioye
TI-SSP Master SS output trissop -3 3 ns
delay
TI-SSP Master OE delay 1 triMoEDL — 2 ns
TI-SSP Master OE delay 2 trmoep2  — 2 ns
TI-SSP Slave OE delay 1 trisoep1 — 7.5 ns
TI-SSP Slave OE delay 2 trisoep2 — 7.5 ns
SSL Activation to Data Output topa — 3 ns Figure 3.5-29
Delay
Data output delay time Master top — 3 ns Figure 3.5-29 to
Slave _ 75 ns Figure 3.5-35
Data output hold time Master ton -3 — ns
Slave 3 — ns
MOSI, MISO rise/fall time Output tor, tor — 3% ns
Input — 1 us
SSL rise/fall time Output tssir tssr  — 3% ns Figure 3.5-29,
Input _ 1 us Figure 3.5-30
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Table 3.5-15 RSPI Timing (2/2)

Parameter Symbol Min.* Max.* Unit Figure
Slave access time tsa — 8 ns Figure 3.5-31,
Slave output release time trer — 8 ns Figure 3.5-32

Note 1.  tspicyc: RSPIN peripheral clock cycle

Note 2.  SPI Clock Delay Register set value + 1 (1 to 8)

Note 3.  SPI Slave Select Negation Delay Register set value + 1 (1 to 8)
Note 4.  SPI Slave Select Negation Delay Register set value + 2 (2 to 9)
Note 5.  Output transition time from 20% to 80%

tspckwH tspekr tspeke
—» e
RSPCKx
(x=A,B,C) X y s
tspekwi
tSPcyc
Figure 3.5-28 RSPI Clock Timing
SPI
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RSPCKx \ / /
cPoL=1 \ j_/ \
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Figure 3.5-29 RSPI Timing (Master, Motorola RSPI, CPHA = 0)
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3.5.16
Drive strength: x6

Renesas IIC Bus Interface (RIIC) Access Timing

Table 3.5-16  RIIC Timing
Parameter Symbol Min *1+2 Max.*1*2 Unit Figure
RIIC SCL cycle time tscL 6(12) % tyceye + 1300 — ns Figure 3.5-36
fé;ajr:)jard— SCL high-level pulse width tscLu 3(6) * ticeye + 300 — ns
SCL low-level pulse width tscLL 3(6) X tyceye + 300 — ns
SCL, SDA rise time*® tor — 1000 ns
SCL, SDA fall time tst — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) * tuceye ns
SDA bus free time tsur 3(6) X ticeye + 300 — ns
Hold time for START condition tsTan ticeye + 300 — ns
Setup time for repeated START condition  tstas 1000 — ns
Setup time for STOP condition tstos 1000 — ns
Data setup time tspas ticeye + 50 — ns
Data hold time tspan 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC (Fast- SCL cycle time tscL 6(12) X ticeye + 600 — ns Figure 3.5-36
mode) SCL high-level pulse width tscn 3(6) * tyceye + 300 — ns
SCL low-level pulse width tscLL 3(6) X ticeye + 300 — ns
SCL, SDA rise time*® tor — 300 ns
SCL, SDA fall time ter — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) X tuceye ns
SDA bus free time tsur 3(6) X tyceye + 300 — ns
Hold time for START condition tsTan ticeye + 300 — ns
Setup time for repeated START condition  tstas 300 — ns
Setup time for STOP condition tstos 300 — ns
Data setup time tspas tiiceye + 50 — ns
Data hold time tspan 0 — ns
SCL, SDA capacitive load*® Cp — 400 pF
RIIC (Fast- SCL cycle time tscL 6(12) X tyceye + 240 — ns Figure 3.5-36
mode Plus) SCL high-level pulse width tscn 3(6) X ticeye + 120 — ns
SCL low-level pulse width tscLL 3(6) X ticeye + 120 — ns
SCL, SDA rise time*® tor — 120 ns
SCL, SDA fall time tsr —x4 120 ns
SCL, SDA spike pulse removal time tsp 0 1(4) x tuceye ns
SDA bus free time tur 3(6) X ticeye + 120 — ns
Hold time for START condition tsTan ticeye + 300 — ns
Setup time for repeated START condition  tstas 300 — ns
Setup time for STOP condition tstos 300 — ns
Data setup time tspas ticeye + 50 — ns
Data hold time tspan 0 — ns
SCL, SDA capacitive load*® Cyp — 550%6 pF
Note 1.  ticeye: RIIC internal reference clock (RIIC_n_ckm) cycle
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Note 2.

Note 3.

Note 4.
Note 5.
Note 6.

The values outside parentheses apply when the value of the ICMR3.NF[1:0] bits is 00b while the digital filter is enabled by
setting ICFER.NFE = 1. The values within parentheses apply when the value of the ICMR3.NF[1:0] bits is 11b while the digital
filter is enabled by setting ICFER.NFE = 1.

The maximum and minimum values of the pull-up resistor are determined according to Equations (1) and (2) provided in
Section 7.1, Pull-up resistor sizing, of the UM10204, 1°C-bus specification and user manual, Rev. 7.0.

For Equation (2), use the lo, value specified under the “Condition” column of “Low-level output voltage” in Table 3.6-1. The
1/0 Type is 3.3/1.8-V switching 1/O type 2.

The minimum value is not specified for ts; in Fast-mode or Fast-mode Plus.
C, is the total capacitance of the bus lines.

When Vpp is 3.3 V, the maximum capacitive load that can satisfy ts, < 120 ns is 400 pF.

Note 1.

C ) -
(n=0to 8) \ Al

tstas > g tstos
W
J ‘

St p+l

>

SCLn
(n=0t0 8)

tspas

14— tspan

S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Figure 3.5-36 RIIC Bus Interface Input/Output Timing
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3.5.17

I3C Timing

Drive strength: x6

Table 3.5-17 1IC Timing
Parameter Symbol Min.* Max. Unit Figure
IIC (Standard SCL3n cycle time tscL 4(36) X tyceye + 4 X tpeye + 1300 — ns Figure 3.5-37
mode, . -
SMBuS) SCL3n high-level pulse width  tscin 2(18) X tyceye + 2 X tpeyc + 300 — ns
SCL3n low-level pulse width  tsci 2(18) X tyceye + 2 X tpeye + 800 — ns
SCL3n, SDA3n rise time*? tsr — 1000 ns
SCL3n, SDA3n fall time tsr — 300 ns
SCL3n, SDA3n spike pulse tsp 0 1(16) X tyceye NS
removal time
SDA3n bus free time tsur 3(20) X tyceye + 300 — ns
Hold time for START tstan tiiceye + 300 — ns
condition
Setup time for repeated tstas 1000 — ns
START condition
Setup time for STOP tstos 1000 — ns
condition
Data setup time tspas ticeye + 50 — ns
Data hold time tspan 0 — ns
SCL3n, SDA3n capacitive Cp — 400 pF
load
IIC (Fast SCL3n cycle time tscL 4(36) X tyceyc + 4 X tpyc + 600 — ns Figure 3.5-37
mode) SCL3n high-level pulse width  tscin 2(18) X ticeys + 2 X tpeye + 300 — ns
SCL3n low-level pulse width  tsci 2(18) X tyceyc + 2 X tpgye + 300 — ns
SCL3n, SDA3n rise time*? tsr — 300 ns
SCL3n, SDA3n fall time tst — 300 ns
SCL3n, SDA3n spike pulse tsp 0 1(16) X ticeye NS
removal time
SDA3nN bus free time taur 3(20) X tyceye + 300 — ns
Hold time for START tstan tIICcyc + 300 — ns
condition
Setup time for repeated tstas 300 — ns
START condition
Setup time for STOP tstos 300 — ns
condition
Data setup time tspas tiiceye + 50 — ns
Data hold time tspan 0 — ns
SCL3n, SDA3n capacitive Cp — 400 pF
load
Note 1.  tyceye: I13C internal reference clock (I3C¢) cycle, teeyc: 13C core clock cycle
Values in parentheses apply when the digital noise filter stage is 16 clock cycle while the digital filter is enabled.
Note 2.  The maximum and minimum values of the pull-up resistor are determined according to Equations (1) and (2) provided in

Section 7.1, Pull-up resistor sizing, of the UM10204, 1>C-bus specification and user manual, Rev. 7.0.
For Equation (2), use the lo, value specified under the “Condition” column of “Low-level output voltage” in Table 3.6-1. The
1/O Type is 1.8/1.2-V switching 1/O type.
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Table 3.5-18 |IC Timing (Fast-mode+)

Parameter Symbol Min.* Max. Unit Figure
IIC (Fast- SCL3n cycle time tscL 4(26) X tyceyc + 4 X tpeyc + 240 — ns Figure 3.5-37
mode-) SCL3n high-level pulse width  tscin 2(18) X tyceye + 2 X tpeye + 120 — ns

SCL3n low-level pulse width  tsci 2(18) X tyceye + 2 X tpeye + 120 — ns

SCL3n, SDA3n rise time*? tsr — 120 ns

SCL3n, SDA3n fall time tsr — 120 ns

SCL3n, SDA3n spike pulse tsp — 1(16) X ticeye NS

removal time

SDAZ3n bus free time tsur 3(20) X tyceyc + 120 — ns

Hold time for START tstan ticeye + 135 — ns

condition

Setup time for repeated tstas 260 — ns

START condition

Setup time for STOP tstos 260 — ns

condition

Data setup time tspas 50 — ns

Data hold time tspan 0 — ns

SCL3n, SDA3n capacitive Cp — 550 pF

load

Note 1.  tyceye: 13C internal reference clock (I3C¢) cycle, teeyc: 13C core clock cycle.
Values in parentheses apply when the digital noise filter stage is 16 clock cycle while the digital filter is enabled.

Note 2.  The maximum and minimum values of the pull-up resistor are determined according to Equations (1) and (2) provided in
Section 7.1, Pull-up resistor sizing, of the UM10204, 1°C-bus specification and user manual, Rev. 7.0.
For Equation (2), use the lo, value specified under the “Condition” column of “Low-level output voltage” in Table 3.6-1. The
1/0 Type is 1.8/1.2-V switching 1/O type.
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Table 3.5-19 |IC Timing (HS mode)

Cb =100 pF (Max.) Cb = 400 pF*?

Parameter Symbol Min.** Max. Min.** Max. Unit Figure
IIC (HS SCL3n cycle time tscL 3(36) x ticeyc + 4 X treye + | — 3(36) X tiuceyec + 4 X tpeye + | — ns Figure
mode) 240 240 3.5-37

SCL3n high-level pulse tsciH 2(18) X ticeye + 2 X tpeye + | — 2(18) X ticeye + 2 X tpeye + | — ns

width 120 120

SCL3n low-level pulse tscLL 2(18) X ticeye + 2 X treye + | — 2(18) x tuceye + 2 X tpeye + | — ns

width 120 120

SCL3n rise time tsrcL — 40 — 80 ns

SCL3n rise time after a tsrcLr — 80 — 160 ns

repeated START

condition and after an

acknowledge bit*3

SDAZ3n rise time*3 tsa — 80 — 160 ns

SCL3n fall time tsicL —_ 40 — 80 ns

SDA3n fall time tstoa — 80 — 160 ns

SCL3n, SDA3n spike tsp 0 1(16)x |0 1(16) x | ns

pulse removal time ticeye ticeye

Hold time for START tsTaH tiiceye + 135 — ticeye + 135 — ns

condition

Setup time for repeated | tstas 160 — 160 — ns

START condition

Setup time for STOP tstos 160 — 160 — ns

condition

Data setup time tspas 10 —_ 10 — ns

Data hold time tspaH 0 80 0 150 ns

SCL3n, SDA3n Cp — 100 — 400 pF

capacitive load

Note 1.  tyceye: I13C internal reference clock (I3C¢) cycle, teeyc: 1I3C core clock cycle.
Values in parentheses apply when the digital noise filter stage is 16 clock cycle while the digital filter is enabled.

Note 2.  For bus line loads C, between 100 pF and 400 pF, the timing parameters must be linearly interpolated.

Note 3. The maximum and minimum values of the pull-up resistor are determined according to Equations (1) and (2) provided in
Section 7.1, Pull-up resistor sizing, of the UM10204, 1°C-bus specification and user manual, Rev. 7.0.

For Equation (2), use the lo, value specified under the “Condition” column of “Low-level output voltage” in Table 3.6-1. The
I/0O Type is 1.8/1.2-V switching 1/O type.
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Note: n=0
Note 1. S, P, and Sr indicate the following conditions
S: Start condition
P: Stop condition
Sr: Restart condition
Figure 3.5-37 13C Bus Interface Input/Output Timing
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Table 3.5-20 13C Timing (Open Drain Timing Parameters)

Parameter Symbol Min.*t Max. Unit Figure Notes
SCL3n clock Low period tLow op 200 — ns Figure 3.5-40 1,2
toic_op_L tLow_opmin + — Figure 3.5-40 —
tioA_opmin
SCL3n clock High period tHicH — 41 ns Figure 3.5-40 3,4
toic_n 36 (when 1.8 V) thich + tcr ns Figure 3.5-40 —
40 (when 1.2 V)
SDAZ3n signal fall time tioa_ob tcr 33 ns Figure 3.5-40 —
SDA3n data Vop121s= 1.8V tsy op 12 — ns Figure 3.5-39, 1
setup time open Figure 3.5-40
drain mode S — -
Vpp121s= 1.2 V 13.9 — ns Figure 3.5-39,
Figure 3.5-40
Clock after START (S) condition  tcas 38.4 For ENTASO: 1 seconds  Figure 3.5-40 56

For ENTAS1: 100 p
For ENTAS2: 2 m
For ENTAS3: 50 m

Clock before STOP (P) condition  tcgp teasmin/2 — seconds  Figure 3.5-41 —
Current master to secondary tmmoverlap  toic_op_Lmin — ns Figure 3.5-46 —
master overlap time during

handoff

Bus available condition tavaL 1 — us — 7
Bus idle condition tioLe 1 — ms — —
Time internal where new master  tumiock tavALmin — us Figure 3.5-46 —

not driving SDA3n low

Note 1.  This is approximately equal to t.owmin + tos_opmin * troa_opyp + tsu_opmin.
Note 2.  The Master may use a shorter Low period if it knows that this is safe, i.e., that SDA is already above VIH.
Note 3.  This is based on tspig, rise and fall times, and interconnect.

Note 4.  This maximum High period may be exceeded when the signals can be safely seen by Legacy 1°C Devices, and/or in
consideration of the interconnect (e.g., a short bus).

Note 5. On a Legacy Bus where 12C Devices need to see Start.
Note 6.  Slaves that do not support the optional ENTASx CCCs shall use the tcas Max value shown for ENTAS3
Note 7. On a Mixed Bus with Fm Legacy 12C Devices, tavaL is 300 ns shorter than the Fm Bus Free Condition time (tgur)
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Table 3.5-21  13C Timing (Push-Pull Timing Parameters for SDR)
Parameter Symbol Min.* Max. Unit Figure Notes
SCL3n clock Vppi21g = 1.8V fSCL 0.01 12.5 MHz — 1
frequency Vopizis= 1.2 V 0.01 12.39 MHz — —
SCL3n clock Low period tLow 24 — ns Figure 3.5-38 —
toic L 32 — ns Figure 3.5-38 2,4
SCL3n clock High period for Mixed Bus thicH 24 — ns Figure 3.5-38 —
toig_H 32 45 ns Figure 3.5-38 2,3
SCL3n clock High period thicH 24 — ns Figure 3.5-38 —
toig_H 32 45 ns Figure 3.5-38 2
Clock in to data out Vop1218= 1.8 V tsco — 12 ns Figure 3.5-43 —
for a slave Vopiz1s= 1.2 V — 12.7 ns
SCL3n clock rise time ter — 150 x 1/fscL ns Figure 3.5-38 —
(capped at 60)
SCL3n clock fall time ter — 150 x 1/fscL ns Figure 3.5-38 —
(capped at 60)
SDAZ3n signal data Master tho_pp tcr + 3and tee + 3 — — Figure 3.5-42 4
hold in push-pull Slave 0 — — Figure 3.5-44  —
mode
SDAZ3n signal data Vop1218= 1.8 V tsu_pp 12 N/A ns Figure 3.5-42, —
setup in push-pull Figure 3.5-43,
mode Vopi21s= 1.2V 13.9 N/A ns Figure 3.5-44
Clock after repeated START (Sr) teasr tcasmin N/A ns Figure 3.5-45 —
Clock before repeated START (Sr) teasr tcasmin/2 N/A ns Figure 3.5-45 —
Capacitive load per bus line (SDA3n / Cp — 50 pF — —
SCL3n)
Note 1. fscL = U(tois_ + toic_n)
Note 2.  tpic_L and tpic_n are the clock Low and High periods as seen at the receiver end of the I3C Bus using VIL and VIH (see Figure
3.5-38)
Note 3. When communicating with an I3C Device on a mixed Bus, the tpic_1_wmixep period must be constrained in order to make sure
that 1°C Devices do not interpret 13C signaling as valid I2C signaling.
Note 4.  As both edges are used, the hold time must be satisfied for the respective edges, for example, tcr + 3 for falling edge clocks,
and tcg + 3 for rising edge clocks.
taon = Low
0.7xVpp
SCL3n
0.3xVpp
tee toc. |
Note: Vop: VDD1218_I3C

Figure 3.5-38

toic_H and toic L
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SDR Transfer

NSl
1
! \TNTATN TS / T T I | 0.7xV,
spAsn |\ | Fae\/as\/  \/mo\ rRw ack | b7 | Dps | | po | ack 03
[ H ¥ ¥ \ \ / I I L | S7YoD
[
scLan M [\ A [\ [\ [\ [\ [\ A [\ 0.7xVog
"o\ Ja\ Jea\ [\ [c7\ s\ [ce\ Jca\ Jcz2\ [ | Jcs| [co\ 3%V,
L2 J J v/ v/ v/ J J v/ w/ v/ J J R
- = Open-Drain Pull-Up closs Transition from SCL clocks are showm identical for OD and PP
Open-Drain to even though they differ substantially
Push-Pull
f = High Speed Active Push-Pull Drive
A l 0.7xVop
SDA3n RnW 4 \ ACK D7 X D6
/
» 0.3xVpp
/ \ [ \
o \ I 0.7%Vop
MST_SDA 2N \ X
) » 0.3xVpp
S S \ [ \
7, \ I 0.7xVpp
SLV_SDA h \ J . 0.3%v
- DD
_ e d Y (AR )
\ \ / \ / 0.7xVpp
SCL3n c8 Cc9 \ C1 / c2
\ / 0.3xVpp
- Open-Drain
Timing Open-Drain or Push-Pull Push-Pull Push-Pull
parameters used
tSCO*;L tSufOD tSCO*1 tSUﬁPP

= Active Drive by Master or Slave o — = High-Z by Slave

= Open-Drain Pull-Up class by Master

Note: Vopp: VDD1218_I3C

Note: Open-Drain: Master releases SDA after a suitable delay from SCL edges

Push-Pull: Master drives SDA after a suitable delay from SCL edges

Note 1.  tsco is depicted for informative purposes only

Figure 3.5-39 13C Data Transfer — ACK by Slave
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tipa_op

tos op | tsu op

0.7 x Vpp
SDA3n
0.3 x Vpp
t-ba_oD
0.7 x Vpp
SCL3n
0.3 x Vpp
tcas tcr tLow_op ter
Note: Vopp: VDD1218_I3C
Figure 3.5-40 13C START Condition Timing
0.7 x Vpp
SDA3n \
\ 0.3 x Vpp
\ 0.7 x Vpp
SCL3n \
\ 0.3 x Vpp
ter'  tesp
Note: Vpp: VDD1218 13C
Figure 3.5-41 13C STOP Condition Timing
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\ 0.7 x Vpp
SDA3n
/ 0.3 x Vpp
thopp | fsupp
0.7 x Vpp
SCL3n
0.3 x Vpp
ter ter
Note: Vpp: VDD1218 13C
Figure 3.5-42 I13C Master Out Timing
0.7 X Vpp
SDA3Nn
0.3 x Vpp
ilscol  lsupp
0.7 x Vpp
SCL3n
0.3 X Vpp
tcr ter
Note: Vopp: VDD1218_I3C
Figure 3.5-43 13C Slave Out Timing
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|

/_07 x Vpp

SDA3n

| \ e

/ \ 0.7 X Vpp

SCL3n
0.3 x Vpp
_ tsupp | tHp_sor
Note: Vop: VDD1218_13C
Figure 3.5-44 Master SDR Timing
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Repeated
START(Sr) STOP(P)
17 17 17 17 ] \ [ 0.7 %V,
SDA3n { o7 | pe [ b1 | \T / ee
0.3 x Vpp
JA) JA) A A / v /
[ [ 7 [ / 0.7 x Vpp
SCL3n [ c1) / \ / \ [ cs | [col\ /
0.3 x Vpp
— [ L— (— [
/ N
= High Speed Active Push-Pull
Drive
Repeated
START(SN) STOP(P)
T
i [T
- 0.7 x Vpp
SDA3n /,'
i/
/ 0.3 x Vpp
________'_, ________ _———msmsmsms== - __/_r' _____
r /_, 0.7 x Voo
MST-SDA I/ / ;
i/
0.3 x Vpp
] [
- o=
/ : —a 0.7 x Voo
SLV-SDA \ I
. 0.3 x Vpp
/ |V D P 1. .
/ 0.7 X Vpp
SCL3n c9 /
/ \ / 0.3 x Vpp
tsco ‘_<— L, tSCO
tesr Teasr
Active Drive by Master or Slave — — - High-Z by Master
_____ Open-Drain class Pull-Up by master ~ High-Z by Slave
Note: Vopp: VDD1218_I3C
Note: Srimmediately followed by P is illegal for I2C devices; however, many devices are not adversely affected by it.
The condition is not illegal for 1I3C devices.

Figure 3.5-45 T-Bit When Master Ends Read with Repeated START and STOP
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e i i P e i i
- e \ i 0.7 x Vpp
SDA3n . L A6 L A5
0.3 x Vpp
z A
/T =T ittt JO2cainininiei i P
< R < 0.7 x Vpp
NM_SDA s L L
0.3 x Vpp
_____ L __ z A\
-~ tmmma - == e - _/_/ ________
CM_SDA ” = 7 \ 7 0.7 X Vpp
Y 0.3 x Vpp
~ A
a / \ / 0.7 x Vpp
NM_SCL / \ / ’
| / 0.3 x Vpp
e 7 7/
—TT1T T A T A /2
7 \ 7 0.7 X Vpp
CM_SCL \ / \ 4 0.3 x Vpp
4 ~ v ~ /
/ \ / 0.7 X Vpp
L 1 2
SCL3n / ¢ \ / ¢ 03 Vor
Timing tumiock
parameters tumover
used joverlap . .
tsu_sto tsco tcas Open-Drain OD or PP Open-Drain OD or PP
Active Drive by Master — — - High-Z by Master
————— Open-Drain class Pull-Up by master
Note: Vpp: VDD1218 13C
Note: Master releases or drives SDA after a suitable delay from SCL edges
Figure 3.5-46 13C Timing
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3.5.18 CANFD Interface Access Timing

Table 3.5-22 CANFD Interface Timing

CAN CANFD
Parameter Symbol Min. Max. Min. Max. Unit Figures
CANFD Internal delay time thode™* — 100 — 50 ns Figure 3.5-47
Transmission rate — — 1 — 8 Mbps

Note 1. Internal delay time (t.oqe) = INternal transmission delay time (toupur) + Internal reception delay time (tinput)

Internal transmission CTXn pins
delay time
(toulput)

> >

J

CAN controller

r
Internal reception N
delay time
(tinput) CRXn pins
n=0to5
Figure 3.5-47 CANFD Interface Condition
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3.5.19 A/D Converter Access Timing

Table 3.5-23  A/D Converter Trigger Timing

Parameter Symbol Min. Max. Unit*! Figure

A/D converter A/D converter trigger input ADTRG trrew 15 — traDCeyc Figure 3.5-48
pulse width

Note 1. teapceye: ADC internal clock cycle (ADC_0_PCLK)

ADC_0_PCLK J_\_/_\_/_\_/_\_/_

ADTRG
trrew
Figure 3.5-48 A/D Converter Trigger Input Timing (ADTRG)
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3.5.20 SSIU Timing

Conditions:

Von =VDD18 x 0.5, VoL = VDD18 x 0.5, C = 30 pF*! (1.8 V)
Von =VDD33 x 0.5, VoL = VDD33 x 0.5, C = 30 pF*! (3.3 V)

Drive strength: x1, x2, x4, x6

Note 1.  Other than trc: Rise-edge clock timing

Table 3.5-24  SSIU Signal Timing

Parameter Symbol Min. Max. Unit Note Figure

Output clock cycle to 80 15625 ns — Figure 3.5-49
Input clock cycle t 80 15625 ns —

Output clock high-cycle the 35*1 — ns —

Output clock low-cycle tic 35%1 — ns —

Input clock high-cycle the 35 — ns —

Input clock low-cycle tic 35 — ns —

Rise-edge clock timing tre — 20%2 ns Output (100 pF)

Output delay to -5 19 ns — Figure 3.5-50 to
Setup time ts 15 — ns — Figure 3.5-53
Hold time th 5 — ns —

Note 1.  The width at high or low level of the clock signal when the input on AUDIO_CLKA, AUDIO_CLKB, or AUDIO_CLKC is output
from SCK without frequency division in master mode is min. 30 ns.

Note 2.  Output transition time from 20% to 80%

the tre
SSin_SCK tic
t, to
Figure 3.5-49 SCK Clock Input/Output Timing
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SSICR*.SCKD = Don’t care, SSICR*.SWSD=1, SSICR*.SCKP=1, SSICR*.SWSP = Don’t care

SSIn_SCK J/T\_/_\_/_\_/_\ J

SSIn_WS ; gg
o ts th
SSIn_SDATA ; send data >< %g X| receive data (X

Figure 3.5-50 SSI Timing (1)

SSICR*.SCKD = Don'’t care, SSICR*.SWSD=1, SSICR*.SCKP=0, SSICR*.SWSP = Don't care

o
D gg

to ts ty
SSIn_SDATA W send data >< %g X| receive data (X

Figure 3.5-51 SSI Timing (2)

SSICR*.SCKD = Don't care, SSICR*.SWSD=0, SSICR*.SCKP=1, SSICR*.SWSP = Don't care
SSIn_SCK / J_\ J

ts ty

s ws » (K
to ts th

SSIn_SDATA W send data >< gg X| receive data |X

Figure 3.5-52  SSI Timing (3)
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SSICR*.SCKD = Don't care, SSICR*.SWSD=0, SSICR*.SCKP=0, SSICR*.SWSP = Don't care

ts <t_H’
ssin_ws (T
to ts th
SSIn_SDATA send data >< g& >¢;\v/e data X

Figure 3.5-53 SSI Timing (4)

S

%T

Lk
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3.5.21 PDM Timing

Conditions:

Vou = VDD18 x 0.5, VoL = VDD18 x 0.5, C = 30 pF (1.8 V)
Vorn =VDD33 % 0.5, VoL = VDD33 x 0.5, C =30 pF (3.3V)

Drive strength: x1, x2, x4, x6

Table 3.5-25 PDM Interface Timing

Parameter Symbol Min. Max. Unit Figure

Clock period tpsync 2 32 teceye = 208.33 ns Figure 3.5-54
(4.8 MHz)**

Clock high-level period trockwH tesync % 0.45 tesync X 0.55 ns

Clock low-level period trpckwL tesyne X 0.45 tesync X 0.55 ns

Clock rise time tr-eDGE — 3#2 ns

Clock fall time trence — 3*2 ns

Setup time tsu 15 — ns Figure 3.5-55,

Hold time th 0 _ ns Figure 3.5-56

Note 1.  teceyc is the period of PDMn core clock (n =0, 1).
Note 2.  Output transition time from 20% to 80%

tPpckwH

PDMCLKnm

tr-EDGE

tr-EDGE
—>

trockwL

‘< tPstc
9

v

Figure 3.5-54 Timing of Clock Output (PDMCLKnm)

PDMCLKnm
(Output)

o/

PDMDATNm
(Input)

n=0,1
m=0to2

\ 4

A

A 4
A

tsu tH

Figure 3.5-55 Timing of Clock Output (Synchronized with the rise of PDMCLKnm)
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PDMCLKnm
(Output)

PDMDATNmM i
(Input)

n=0,1
m=0to 2

A

»
P

tsu tH

A
A4

Figure 3.5-56 Timing of Clock Output (Synchronized with the fall of PDMCLKnm)

3.5.22 MIPI CSI-2 PHY Characteristics
The MIPI CSI-2 Rx D-PHY of this LSI is equivalent to the MIPI D-PHY Version 1.2.

For details, refer to the MIPI specification.

3.5.23  MIPI DSI Tx D-PHY Characteristics
The MIPI DSI Tx D-PHY of this LSI is compliant with the MIPI D-PHY Version 1.2.

For details, refer to the MIPI specification.

RO1DS0466EJ0120 Rev.1.20 RENESAS Page 123 of 137
Sep 5, 2025



RZ/V2N Group

Section 3 Electrical Characteristics

3.5.24

Table 3.5-26  Control Signal Timing

Control Signal Access Timing

Iltem Symbol Min. Max. Unit Figures
QRESN pulse width tresw 1 — us Figure 3.5-57
TRSTN pulse width trrsw 1 — us

NMI pulse width tavw 20 — toye™ Figure 3.5-58
IRQ pulse width tirgw 20 — toyc™!

TINT pulse width trintw 20 — toyc*

Note 1.ty = 41.666 ns (24 MHz)

QRESN

TRSTN

tresw / trrsw

Figure 3.5-57 Reset Input Timing

NMI

IRQ

TINT

taviw
< >
((
: )) :
((
)7
. tirow R
((
)7
: (( :
))
trintw

{ (

X

))

X

Note: This specification “(Min. 20 teycle)” is the min. pulse width when the digital noise filter is off.

Figure 3.5-58 Interrupt Signal Input Timing
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3.5.25 JTAG Debugger Interface Access Timing

Table 3.5-27 Debugger IF Timing

Iltem Symbol Min. Max. Unit Figures
TCK_SWCLK cycle time trekeye 50 — ns Figure 3.5-59
TCK_SWCLK high-level pulse width trekn 20 — ns Figure 3.5-60
TCK_SWCLK low-level pulse width trexe 20 — ns

TDI setup time trois 15 — ns

TDI hold time trom 15 — ns

TMS_SWDIO setup time trvss 15 — ns

TMS_SWDIO hold time trmsH 15 — ns

TMS_SWDIO delay time tswpo — 14 ns

TDO delay time trpop — 14 ns

Capture register setup time teapTs 10 — ns Figure 3.5-61
Capture register hold time teapTH 10 — ns

Update register delay time tuppaTED — 20 ns

~ trckeye R
trcku | trexe

Vin Vin
1/2 VvDD1833_JTAG

A
1/2 VDD1833_JTAG

TCK_SWCLK 7

Figure 3.5-59 TCK_SWCLK Input Timing
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tTCKcyc

/ /
TCK_SWCLK / \ ‘
N ‘

trois trom
e .

TDI

trmss trmsH

TMS_SWDIO
(input)

tswoo

TMS_SWDIO /
(output)

troop

TDO ><

Figure 3.5-60 Data Transfer Timing

S A

TCK_SWCLK / \ /

tCAPTS tCAPTH |
«—>

Capture register >< ><
‘ ‘ tuppaTED |
Update register ><

Figure 3.5-61 Boundary Scan Input/Output 1/0O Timing
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3.6 Analog Characteristics

3.6.1 ADC Characteristics

Table 3.6-1 DC Characteristics

Item Min. Typ. Max. Unit
Resolution — 12 — Bit
Analog input capacitance — — 13 pF
Analog input range 0 — ADCn_ADAVDD V
18*2
Conversion time*! 0.4 — 4.0 us
Permissible signal source impedance Max. = 1.0 kQ
Offset error 0 — 100 LSB
Full-scale error -100 — 0 LSB
Quantization error — +0.5 — LSB
DNL differential non-linearity error — — +3.0 LSB
INL integral nonlinearity error — — +6.0 LSB

Note 1.  The conversion time is the total of the sampling time and the comparison time.
Note2. n=0to2

Table 3.6-2 Recommended External Input Resistance

Iltem Symbol Min. Typ. Max. Unit

External input resistance*! Rley — — 1 kQ
(ANIN00-ANINQ7)*?

Note 1.  Output resistance of signal generator + Series parasitic resistance between signal source and ADC input.
Note2. n=0to2

ANIN00 to ANIn07 R
Rlex (n=0to2) “
AWy 0 AW
External signal source J‘ Icin J‘ Ceq
GND GND GND

Note: Analog input equivalent resistance (Req): 500 Q
Analog input equivalent capacitance (Ceq): 10 pF
Analog input pin capacitance (Cin): 3 pF

Figure 3.6-1  A/D Converter Equivalent Circuit and Peripheral Configuration Diagram
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3.6.2 Temperature Sensor Characteristics

Table 3.6-3 Temperature Sensor Characteristics

Iltem Symbol Min. Typ. Max. Unit Test Condition
Accuracy from -40°C to 125°C Accm40_125 — +3.0 +5.0 °C —
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3.7  Oscillation Circuits for Connecting Crystal Resonators (OSC)

This LSI chip includes three oscillation circuits (OSC) for connection to crystal resonators, specifically a 24-MHz
crystal resonator for the system clock, a crystal resonator with a frequency range of 4 to 48 MHz for the audio clock,
and a 32.768-kHz crystal resonator for the real-time clock. Table 3.7-1 lists the pins for connecting the crystal
resonators and the clock frequencies. Figure 3.7-1 shows an example of the connections with crystal resonators.

Table 3.7-1 Pins for Connecting Crystal Resonators and Clock Frequency

External Pin Name /0 Clock Frequency

For the system clock

QEXTAL Input 24 MHz (frequency deviation: +50 ppm)
QXTAL Output 24 MHz
For the real-time clock
RTXIN Input 32.768 kHz (frequency deviation: £50 ppm)
RTXOUT Output 32.768 kHz
For the audio clocks
AUDIO_EXTAL Input 4 to 48 MHz
AUDIO_XTAL Output 4 to 48 MHz
This LSI
CPG RTC ADG
24-MHz oscillation circuit 32-kHz oscillation circuit 48-MHz oscillation circuit
(OSC 10) (OSC 10) (OSC 10)
1 1 1
| S5 ) | S ) | S )
QEXTAL QXTAL RTXIN RTXOUT AUDIO_ AUDIO_

EXTAL XTAL

Ry R4 Ry

| S o—{[ ] o—{[ ]
Crystal resonator Crystal resonator Crystal resonator
24 MHz 32.768 kHz 4 to 48 MHz

i N Cui i N

Note: R Feedback resistor
Rd: Dumping resistor
Cioad (load capacitance of the crystal): See below for the formula.
Cioad = {CrL1 x CL2/ (CL1 + Ci2)} + PCB'’s floating capacitance

Figure 3.7-1  Example of Connections with Crystal Resonators
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Place the crystal resonators and the capacitors C.; and Cy as close as possible to the pins to connect crystal resonators.
To avoid interference and to ensure correct oscillation, the grounding points of the capacitors appended to the crystal

resonators should be shared, and no wiring patterns should be placed near these components.

The characteristics of the crystal resonators are closely related to the design of the user board. Therefore, the user
should sufficiently evaluate them with reference to the example of connection of crystal resonators in Figure 3.7-1.

The circuit rating of a crystal resonator depends on the crystal resonator and the stray capacitance of the mounting
circuit. Therefore, contact the manufacturer of the crystal resonator before deciding upon the circuit rating. The user
should thoroughly evaluate and then set the parameters (resistor and capacitor values).

Table 3.7-2 is a list of recommended values for the crystal resonators.

Table 3.7-2 Recommended Model Values for the Crystal Resonators
Model Values for the Crystal Resonators
Clock Frequency Max. ESR** Max. C *? Max. Co*3 Max. Drive Level
32.768 kHz 70 kQ 12.5 pF 1.4 pF 1uwW
24 MHz 60 Q 12 pF 7 pF 100 uyW
48 MHz 50 Q 10 pF 7 pF 100 pW

Note 1. ESR means the equivalent series resistor of the crystal resonator.

Note 2.  C, is the load capacitance of the crystal resonator.

Note 3. G, is the parallel capacitance of the crystal resonator.
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imensions

Package D

Section 4

MASS(TYP.)[g]

0.87

RENESAS code

PRBGO0840KA-A

JEITA Package code

P-FBGA840-15x15-0.50
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REVISION HISTORY RZ/V2N Group Datasheet
Description
Rev. Date Page Summary
1.00 | July 31, 2024 — First edition issued
1.10 | Feb 28, 2025 | Section 1 Overview
4 Table 1.3-2 Accelerator Engines
Video Codec Unit: The description, modified
5 Table 1.3-3 On-chip SRAM and External Memory Interfaces
Note 1, added
Section 2 Pin
37 Table 2.2-1 List of External Pins
Note 11, added
38 2.2.2 List of Multiplexed Functional Pins
The main text, modified
46 Table 2.3-1 List of Pin Functions (1/7)

BOOTPLLCA_1, BOOTPLLCA_O: The function, modified (BOOTPLLCA[1:0] —
BOOTPLLCA _[1:0])

49 Table 2.3-1 List of Pin Functions (4/7)

PCIE_TXDPLO, PCIE_TXDNLO, PCIE_TXDPL1, PCIE_TXDNL1, PCIE_RXDPLO,
PCIE_RXDNLO, PCIE_RXDPL1, PCIE_RXDNL1, PCIE_REFCLKPO, PCIE_REFCLKNO,
PCIEO_RSTOUTB: The function, modified

Section 3 Electrical Characteristics

53 Table 3.1-1 Absolute Maximum Ratings
Notes 3 and 5, modified
60 Figure 3.3-2 Power-On/Power-Off Sequence (CM33 Boot)

QRESN, modified

Note, modified (The clock settling time — The clock stabilization time)
Note, added

63 Figure 3.3-3 Power-On/Power-Off Sequence (CA55 Boot)

QRESN, modified

Note, modified (The clock settling time — The clock stabilization time)

Note, added
65 Figure 3.3-4 Power-On Sequence (CM33 Boot Mode)
Note, modified (The clock settling time — The clock stabilization time)
69 Figure 3.3-6 Power-On Sequence (CA55 Boot Mode)
Note, modified (The clock settling time — The clock stabilization time)
76 Table 3.4-2 DC Characteristics
Notes 2, 3, 4,7, 8,9, 10, 11, 12, and 13, modified
77 3.5 AC Characteristics
Conditions, modified
79 Table 3.5-4 Watchdog Timer Timing
Note 1, modified
80 3.5.5 DMAC Timing, added
86 3.5.9 Ethernet Interface Timing

Conditions, modified
Drive strength, added

86 Table 3.5-12 Ethernet Interface Timing (n =0, 1)

ETn_TXDO to ETn_TXD3, ETn_TXCTL_TXEN, ETn_TXER output delay time: The min.
value, modified

Note 1, added
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Rev. Date Page Summary

1.10 | Feb 28, 2025 89 Table 3.5-13 xSPI Timing (1/2)

Data input setup time (to DS), Data input hold time (to DS), Data output setup time (to CK),
and Data output hold time (to CK): The min. value, modified

90 Table 3.5-13 xSPI Timing (2/2)

CS low to DS low: The max. value, modified

Notes 2, 3, and 4, modified

Notes 5 and 6, added

93 3.5.14 Serial Communications Interface (RSCI) Access Timing
Drive strength, modified
94 Table 3.5-14 RSCI Timing (2/2)

RSCI (Clock sync, Simple SPI) and SCK clock rise/fall time, deleted

RSCI (Clock sync, Simple SPI), Input clock rise time, Input clock fall time, Output clock rise
time, and Output clock fall time, added

Note, modified
Notes 1 and 2, modified

95 Figure 3.5-23 RSCI Simple SPI Mode Clock Timing, modified

98 Table 3.5-15 RSPI Timing
SSL Activation to Data Output Delay, added
Notes 2, 3, and 4, modified

99 Figure 3.5-28 RSPI Clock Timing, modified
Figure 3.5-29 RSPI Timing (Master, Motorola RSPI, CPHA = 0), modified
103 Table 3.5-16 RIIC Timing
Note 2, modified
105 Table 3.5-17 13C Timing
Note 1, modified
106 Table 3.5-18 IIC Timing (Fast-mode+)
Note 1, modified
107 Table 3.5-19 1IC Timing (HS mode)

SCL3n cycle time: The min. values under “Cb = 100 pF” and “Cb = 400 pF”, modified
Note 1, modified

109 Table 3.5-20 13C Timing (Open Drain Timing Parameters)
SCL3n clock High period: The min. value and note, modified
Clock before STOP (P) condition: The min. value, modified
Notes 3 and 4, added

110 Table 3.5-21 13C Timing (Push-Pull Timing Parameters for SDR)
SCL3n clock High period for Mixed Bus, added
Note 3, added

118 Table 3.5-23 A/D Converter Trigger Timing
Note 1, modified
119 3.5.20 SSIU Timing

Condition, modified
Drive strength, added

119 Table 3.5-24 SSIU Signal Timing
Note 2, added
122 3.5.21 PDM Timing

Conditions, modified
Output load conditions, deleted
Drive strength, added

122 Table 3.5-25 PDM Interface Timing

Note 1, modified
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1.10 | Feb 28, 2025 127 Table 3.6-2 Recommended External Input Resistance
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1.20 | Sep 5, 2025

Section 1 Overview

3 Table 1.2-1 Product Lineup: Note, added

7 Table 1.3-6 Various Communication/Storage/Network Interfaces (1/3): Note 1, added

14 Figure 1.4-1 Block Diagram, modified (The number of GPT channels, modified)

15 Table 1.4-4 List of Units (1/2): GPT: Unit Number, modified (each 16 ch. — each 8 ch.)
Section 2 Pin

36 Table 2.2-1 List of External Pins (11/12): VDD1833_PRE18_AWO: Pin State when not in

Use, modified (Open — Always in use)
39 Table 2.2-2 List of Multiplexed Functional Pins (2/8): P34: Func10, modified (GTIOC6NA —

GTIOC6AN)

Section 3 Electrical Characteristics
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57 Table 3.2-1 Recommended Operating Range (2/2): GBETHO, GBETH1.: Iltem, modified
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VDD1833_PRE18 ET)

66 Figure 3.3-5 Power-Off Sequence (CM33 Boot Mode), modified

75 Table 3.4-2 DC Characteristics: Low-level output voltage: 3.3/1.8-V switching I/O type 2
(3.3V): Symbol, Max, and Condition, modified

90 Table 3.5-12 xSPI Timing (2/2): DS low to CS high: Min, modified. CK low to DS low,
added. Notes 7 to 9, added.

92 Figure 3.5-19 DS to CS Signal Timing, modified (tckips., added)

103 3.5.16 Renesas IIC Bus Interface (RIIC) Access Timing: Conditions, deleted

103, 104 Table 3.5-16 RIIC Timing: Parameter: The entire column, modified. Note 1, modified. Notes
3 and 6, added. The number of Note, modified (Note 3 — Note 5).

105 3.5.17 I3C Timing: Conditions, deleted

105 Table 3.5-17 1IC Timing: The table title, modified. Note 2, added.

106 Table 3.5-18 IIC Timing (Fast-mode+): Note 2, added

107 Table 3.5-19 1IC Timing (HS mode): The column title, modified (Cb = 100 pF — Cb =100
pF (Max.)). The symbols of SCL3n rise time, SCL3n rise time after a repeated START
condition and after an acknowledge bit, SDA3n rise time, SCL3n fall time, and SDA3n fall
time, modified. Note 2, modified. Note 3, added.

110 Table 3.5-21 13C Timing (Push-Pull Timing Parameters for SDR): The symbol of SCL3n
clock frequency, modified. Note 1, modified.

129 3.7 Oscillation Circuits for Connecting Crystal Resonators (OSC): The main text, modified
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General Precautions in the Handling of Microprocessing Unit and
Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1.

Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor
devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the
level at which resetting is specified.

Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal
elements. Follow the guideline for input signal during power-off state as described in your product documentation.

Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal
become possible.

Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal
produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the
input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Vi (Min.).

Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LSI is not guaranteed.

Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use

of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics

or others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.
"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key

financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such

specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance

with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property of
their respective owners.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

© 2025 Renesas Electronics Corporation. All rights reserved.
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http://www.renesas.com/contact/

Trademarks (continued)
For the “Cortex” notation, it is used as follows;
— Arm® Cortex®-A55

— Arm® Cortex®-M33

Note that in each section of the Manual, this may be noted as Cortex-A55 and Cortex-M33 respectively.

Examples of trademark or registered trademark used in the document of RZ/V2N;
CoreLink™: CoreLink is a trademark of Arm Limited.

CoreSight™: CoreSight is a trademark of Arm Limited.

Mali™: Mali is a trademark of Arm Limited.

TrustZone®: TrustZone is a trademark of Arm Limited.

Neon™: Neon is a trademark of Arm Limited.

OpenGL ES™: OpenGL ES is a trademark of Khronos Group, Inc.
eMMC™: eMMC is a trademark of MultiMediaCard Association
PCle®: PCle is a registered trademark of PCI-SIG, Inc.

PCI Express®: PCI Express is a registered trademark of PCI-SIG, Inc.
MIPI®: MIPI is a registered trademark of MIPI Alliance, Inc.

CSI-2®: CSI-2 is a registered trademark of MIP!I Alliance, Inc.

DSI®: DSl is a registered trademark of MIPI Alliance, Inc.

I13C®: I3C is a registered trademark of MIPI Alliance, Inc.

Note that in each section of the Manual, trademark notation of ® and TM may be omitted.

All other trademarks and registered trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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